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LINER HANGER WITH SLTOING SLEEVE VALVE 
Cross Reference To Related Applications 

^ This application claims the b^efit of the filing date of U.S. provisional 

patent application serial number 60/233,638, attorn^ docket number 25791.47, 
filed on 9/18/2000, the disclosure of which is incorporated herein by reference. 
5 Hiis application is related to the following co-pending applications: (1) 

U.S. patent application serial no. 09/454,139, attorn^ docket no. 25791.03.02, 
filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913, attorney 
docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 
09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 

10 application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 
11/15/1999, (5) U.S. patent application serial no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent application serial no. 
09/612,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 
application serial no. 09/511,941, attorney docket no. 25791.16.02, filed on 

15 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent appUeation serial no. 09/559,122, 
attorney docket no. 25791.23.02, filed on 4/26/2000, (10) U.S. patent application 

serial no. , attorney docket no. 25791.25.02, filed on 7/9/2000, (11) 

U.S. provisional patent application serial no. 60/162,671, attorney docket no. 

20 25791.27, filed on 11/1/1999, (12) U.S. provisional patent application serial no. 
60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. 
provisional patent application serial no. 60/159,082, attorney docket no. 
25791.34, filed on 10/12/1999, (14) U.S. provisional patent application serial no. 
60/159,039, attorney docket no. 25791.36, filed on 10/12/1999, (16) U.S. 

25 provisional patent application serial no. 60/159,033, attorn^ docket no. 

25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial no. 

, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. 

provisional patent application serial no. 60/166,228, attorn^ docket no. 
26791.39, filed on 11/12/1999, (18) U.S. provisional patent application serial no. 

30 , attorney docket no. 26791.45, filed on 7/28/2000, and (19) U.S. 

provisional patent application serial no. j attorney dodcet no. 
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25791.46, filed on 7/28/2000. i^plicsants incorporate by reference the 
disclosures of these applications. 

Badcgroiind of the Invention 
This invention relates generally to wellbore casings, and in particular to 

5 wellbore casings that are formed using expandable tubing. 

Ck>nventionaUy, when a wellbore is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole waU and to prevent 
undesu^ outflow of drilling fluid into the formation or inflow of fluid firom the 
formation into the borehole. The borehole is driUed in intervals whereby a 

10 casing which is to be mstaUed in a lower borehole interval is lowered through a 
previously installed casing of an upper borehole interval. As a consequence of 
this procedure the casing of the lower interval is of smaUer diameter than the 
^ fAng of the upper interval. Thus, the casings are m a nested arrangement with 
casing diameters decreasing in downward direction. Cement annuli are 

15 provided between the outer surfaces of the casings and the borehole wall to seal 
the casings from the borehole wall. As a consequence of this nested 
arrangement a relatively large borehole diameter is required at the upper part 
of the wellbore. Such a large borehole diameter involves increased costs due to 
heavy casing handling equipment, large driU bits and increased volumes of 

20 drilling fluid and driU cuttings. Moreover, increased drilling rig time is involved 
due to required cement pumping, cement hardening, required equipment 
changes due to large variations in hole diameters driUed in. the course of the 
well, and the large volume of cuttings driUed and removed. 

The present invention is directed to overcoming one or more of the 

25 limitations of the existing procedures for forming wellbores. 

Summary of the Invention 
According to one aspect of the invention, a method of forming a wellbore 
casing within a borehole within a subterranean formation is provided that 
includes positioning an expandable tubular member within the borehole, 

30 injecting fluidic materials uito the expandable tubular member, fluidicly 
isolating a first region from a second region within the expandable tubular 
member, fluididy coupling the first and second regions, injecting a hardenable 
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fluidic sealing material into the expandable tubular member, flnidicly 
decoupling the first and second regions, and inijecting a non-hardenable fluidic 
material into the expandable tubular member to radially expand the tubular 
member. 

5 According to another aspect of the present invention, an apparatus for 

forming a wellbore casing within a borehole within a subterranean formation is 
provided that includes means for positioning an e35)andable tubular member 
within the borehole, means for injecting fluidic materials into the expandable 
tubular member, means for fluidicly isolating a first region from a second 

1 0 region within the expandable tubular member, means for fluididy coupling the 
first and second regions, means for injecting a hardenable fluidic sealing 
material into the expandable tubular member, means for fluidicly decoupling 
the first and second regions, and means for injecting a non-hardenable fluidic 
material into the expandable tubular member to radially expand the tubular 

15 member. 

According to another aspect of the present invention, a method of 
forming a wellbore casing within a borehole within a subterranean formation is 
provided that includes positioning an expandable tubular member within the 
borehole, injecting fluidic materials into the expandable tubular member, 

20 fluidicly isolating a first region firom a second region within the expandable 
tubular member, injecting a non-hardenable fluidic material into the 
expandable tubular member to radially expand at least a portion of the tubidar 
member, fluidicly coupling the first and second regions, injecting a hardenable 
fluidic sealing material into the expandable tubular member, flmdicly 

25 decoupling the first and second regions, and injecting a non-hardenable fluidic 
material into the expandable tubular member to radially expand another 
portion of the tubular member. 

According to another aspect of the present invention, an apparatus for 
forming a wellbore casing within a borehole within a subterranean formation is 

30 provided that includes means for positioning an expandable tubular member 
within the borehole, means for injecting fluidic materials into the expandable 
tubular member, means for fluidicly isolating a first region firom a second 
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region within the expandable tubular member, means for injecting a non- 
hardenable fluidic material into the ejcpandable tubular member to radially 
expand at least a portion of the tubular member, means for fluididy coupling 
the first and second regions, means for injectmg a hardenable fluidic sealing 

5 material into the expandable tubular member, means for fluidicly decoupling 
the first and second regions, and means for ingecting a non-hardenable fluidic 
material into the expandable tubular member to radially expand another 
portion of the tubular member. 

According to another aspect of the present invention, an apparatus for 

10 forming a wellbore casing within a borehole within a subterranean formation is 
provided that includes a first annular support member de fining a first fluid 
passage and one or more first radial passages having pressure sensitive valves 
fluidicly coupled to the first fluid passage, an annular expansion cone coupled to 
the first annnlflr support member, an expandable tubular member movably 

15 coupled to the expansion cone, a second annular support member defining a 
second fluid passage coupled to the expandable tubular member, an annular 
valve member defining a third fluid passage fluidicly coupled to the first and 
second fluid passages having first and second throat passages, defining second 
and third radial passages fluidicly coupled to the third fluid passage, coupled to 

20 the second gnrtnlflr support member, and movably coupled to the first amiular 
support member, and an annular sleeve releasably coupled to the first annular 
support member and movably coupled to the an nu la r valve member for 
controllably fluidicly coupling the second and third radial passages. An annular 
region is defined by the region between the tubular member and the first 

25 priTinlar support member, the second annular support member, the annular 
valve member, and the annular sleeve. 

According to another aspect of the present invention, an apparatus for 
forming a wellbore casing in a borehole in a subterranean formation is provided 
that includes means for radially expanding an expandable tubular member and 

30 means for injecting a hardenable fluidic sealing material into an annulus 
between the expandable tubular member and the borehole. 
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According to another aspect of the present invention, a method of 
operating an apparatus for forming a wellbore casing within a borehole within a 
subterranean formation is provided. The apparatus includes a first annnlar 
support member defining a first fluid passage and one or more first radial 
5 passages having pressure sensitive valves fluidicly coupled to the first fluid 
passage, an annular expansion cone coupled to the first annnlar support 
member, an expandable tubular member movably coupled to the expansion 
cone, a second annular support member defining a second fluid passage coupled 
to the expandable tubular member, an annular valve member defining a iidrd 
10 fluid passage fluidicly coupled to the first and second fluid passages having top 
and bottom throat passages, defining second and third radial passages fluidicly 
coupled to the third fluid passage, coupled to the second anmilar support 
member, and movably coupled to the first annular support meidber, and an 
fmrmlflr sleeve releasably coupled to the first annular support member and 
15 movably coupled to the annular valve member for controllably fluidicly coupling 
the second and third radial passages. An annular region is defined by the 
region between the tubular member and the first annular support member, the 
second annular support member, the annular valve member, and the annular 
sleeve. The metiiod includes positioning the apparatus within the borehole, 
20 injecting fluidic materials into the first, second and third fluid passages, 

positioning a bottom plug in the bottom throat passage, displacing the annular 
sleeve to fluidicly couple the second and third radial passages, injecting a 
hardenable fluidic sealing material through the first, second, and third fluid 
passages, and the second and l^iird radial passages, displacing the annular 
25 sleeve to fluidicly decouple the second and third radial passages, and injecting a 
non-hardenable fluidic material through the first fluid passage and the first 
radial passages and pressure sensitive valves into the annular region to radially 
expand the e:q)andable tubular member. 

According to another aspect of the present invention, a method of 
30 operating an apparatus for forming a wellbore casing within a borehole within a 
subterranean formation is provided in which the apparatus includes a first 
annular support member defining a first fluid passage and one or more first 
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radial passages having pressure sensitive valves fluidicly coupled to the first 

fluid passage, an a-n-mila-r expansion cone coupled to the first anmilar support 

member, an expandable tubular member movably coupled to the expansion 

cone, a second annular support member defining a second fluid passage coupled 

5 to the expandable tubular member, an annular valve member defining a third 
fluid passage fluidicly coupled to the first and second fluid passages having top 
and bottom throat passages, defining second and third radial passages fluidicly 
coupled to the third fluid passage, coupled to the second annular support 
member, and movably coupled to the first nnmilar support member, and an 

1 0 anrmlflr sleeve releasably coupled to the first annular support member and 

movably coupled to the flnTtnlar valve member for controllably fluidicly coupling 
the second and third radial passages. An annular region is defined by the 
r^on between the tubular member and the first annular support member, the 
second annnlflr support member, the annular valve meiober, and the an nul a r 

1 5 sleeve. The method includes positioning the apparatus within the borehole, 
jjpjecting fluidic materials into the first, second and third fluid passages, 
positioning a bottom plug in the bottom throat passage, injecting a non- 
hardenable fluidic material through the first fluid passages and the first radial 
passages and pressure sensitive valves into tiie annular region to radially 

20 expand a portion of the expandable tubular member, displacing the annular 
sleeve to fluidicly couple the second and third radial passages, injecting a 
hardenable fluidic sealing material through the first, second, and third fluid 
passages, and the second and third radial passages, displacing the annular 
sleeve to fluidicly decouple the second and third radial passages, and injecting a 

25 non-hardenable fluidic material through the first fluid passage and the first 
radial passages and pressure sensitive valves into the a nnul a r region to radially 
expand another portion of the expandable tubular member. 

According to one aspect of the invention, a method of coupling an 
expandable tubular member to a preexisting structure is provided that includes 

30 positioning an e:q)andable tubular member within the preexisting structure, 
iigecting fluidic materials into the expandable tubular member, fluidicly 
isolating a first region firam a second region within tiie expandable tubular 
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member, fluidicly coupling the first and second regions, injecting a hardenable 
flnidic sealing material into the expandable tubular member, fluidicly 
decoupling the first and second regions, and injecting a non-hardenable fluidic 
material into the expandable tubular member to radially expand the tubular 
5 member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided 
that includes means for positioning the expandable tubular member within the 
preexisting structure, means for injecting fluidic materials into the expandable 

IQ tubular member, means for fluidicly isolating a first region fi*om a second 

region within the expandable tubular member, means for fluidicly coupling the 
first and second regions, means for injecting a hardenable fluidic sealing 
material into the e2q)andable tubular member, means for fluidicly decoupling 
the first and second regions, and means for injecting a non-hardenable fluidic 

IS material into the expandable tubular member to radially e^and the tubular 
member. 

According to another aspect of the present invention, a method of 
coupling an es^andable tubular member to a preexisting structure is provided 
that includes positioning the expandable tubular member within the 

20 preexisting structure, injecting fluidic materials into the expandable tubular 
member, fluidicly isolating a first region fix)m a second region within the 
e^andable tubular member, injecting a non-hardenable fluidic material into 
the expandable tubular member to radially expand at least a portion of the 
tubular member, fluidicly coupling the first and second regions, injecting a 

25 hardenable fluidic sealing material into the expandable tubular member, 

fluidicly decoupling the first and second regions, and injecting a non-hardenable 
fluidic material uito the expandable tubular member to radially expand another 
portion of the tubular member. 

According to another aspect of the present invention, an apparatus for 

30 coupling an expandable tubular member to a preexisting structure is provided 
that includes means for positioning the expandable tubular member within the 
preexisting structure, means for injecting fluidic materials into the e^andable 
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tubiolar member, means for fluidicly isolating a first region from a second 
region mthin the expandable tubular member, means for ii^jecting a non- 
hardenable fluidic material into the expandable tubular member to radially 
expand at least a portion of the tubular member, means for fluidicly coupling 

5 the first and second regions, means for injecting a hardenable fluidic sealing 
material into the expandable tubular member, means for fluidicly decoupling 
the first and second regions, and means for injecting a non-hardenable fluidic 
material into the expandable tubular member to radiaUy expand another 
portion of the tubular member. 

10 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided 
that includes a first annular support member defining a first fluid passage and 
one or more first radial passages having pressure sensitive valves fluidicly 
coupled to the first fluid passage, an annular expansion cone coupled to the first 

15 annular support member, an expandable tubular member movably coupled to 
the expansion cone, a second annular support member defining a second fluid 
passage coupled to the expandable tubular member, an annular valve member 
defining a third fluid passage fluidicly coupled to the first and second fluid 
passages having first and second throat passages, defining second and third 

20 radial passages fluidicly coupled to the third fluid passage, coupled to the 
second f»nTml»r support member, and movably coupled to the first annular 
support member, and an annular sleeve releasably coupled to the first annular 
support member and movably coupled to the a nnul a r valve member for 
controllably fluidicly coupling the second and third radial passages. An annular 

25 region is defined by the region between the tubular member and the first 
annular support member, the second annular support member, the arm u lar 
valve member, and the annular sleeve. 

According to another aspect of the present invention, an apparatus for 
couphng an expandable tubular member to a preexisting structure is provided 

30 that includes means for radially expanding an expandable tubular member and 
means for injecting a hardenable fluidic sealing material into an annulus 
between the ^andable tubular member and the borehole. 
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According to another aspect of the present invention, a metiiod of 
operating an apparatus for coupling an expandable tubular member to a 
preexisting structure is provided. The apparatus includes a first annular 
support member defining a first fiuid passage and one or more first radial 
5 passages having pressure sensitive valves fluidicly coupled to the first fluid 
passage, an annular expansion cone coupled to the first annular support 
member, an expandable tubular member movably coupled to the expansion 
cone, a second annular support member defining a second fluid passage coupled 
to the expandable tubular member, an annular valve member defining a third 
1 0 fluid passage fluidicly coupled to the first and second fluid passages having top 
and bottom throat passages, defining second and third radial passages fluidicly 
coupled to the third fluid passage, coupled to the second annular support 
member, and movably coupled to the first annular support member, and an 
annular sleeve releasably coupled to the first annular support member and 
15 movably coupled to the annular valve member for controUably fluidicly coupling 
the second and third radial passages. An annular region is defined by the 
region between the tubular member and the first annular support member, tiie 
second annular support member, the annular valve member, and the annular 
sleeve. The method includes positioning the apparatus within the preexisting 
20 structure, injecting fluidic materials into the first, second and third fluid 

passages, positioning a bottom plug in the bottom throat passage, displacing the 
annular sleeve to fluidicly couple the second and third radial passages, iujecting 
a hardenable fluidic sealing material through the first, second, and third fluid 
passages, and the second and third radial passages, displacing the annular 
25 sleeve to fluidicly decouple the second and third radial passages, and injecting a 
non-hardenable fluidic material through the first fluid passage and the first 
radial passages and pressure sensitive valves into the annular region to radially 
expand the expandable tubular member. 

According to another aspect of the present invention, a method of 
30 operating an apparatus for coupling an expandable tubular member to a 

preexisting structure is provided in which the apparatus includes a first annular 
support member defining a first fluid passage and one or more first radial 
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passages having pressure sensitive valves fluididy coupled to the first fluia 
passage, an annular expansion cone coupled to the first annular support 
member, an expandable tubular member movably coupled to the expanaon 
cone, a second ^ r^m^Ur support member defining a second fluid passage coupled 

5 to the expandable tubular member, an annular valve member defining a third 
fluid passage fluididy coupled to the first and second fluid passages having top 
and bottom throat passages, defining second and third radial passages fluididy 
coupled to the third fluid passage, coupled to the second annular support 
member, and movably coupled to the first annular support member, and an 

10 annular sleeve releasably coupled to the first annular support member and 

movably coupled to the annular valve member for controllably fluididy coupling 
the second and third radial passages. An annular region is defined by the 
region between the tubular member and the first annular support member, the 
second annular support member, the annular valve member, and the annular 

15 sleeve. The method includes positioning the apparatus within the preexisting 
structure, injectmg fluidic materials into the first, second and third fluid 
passages, positioning a bottom plug m the bottom throat passage, injecting a 
non-hardenable fluidic material through the first fluid passages and the first 
radial passages and pressure sensitive valves mto the annular region to radially 

20 expand a portion of the expandable tubular member, displacing the annular 
sleeve to fluididy couple the second and third radial passages, injecting a 
hardenable fluidic sealing material through the first, second, and third fluid 
passages, and the second and third radial passages, displadng the annular 
sleeve to fluididy decouple the second and third radial passages, and injectmg a 

25 non-hardenable fluidic material throu^ the first fluid passage and the first 
radial passages and pressure sensitive valves mto the annular region to radially 
expand another portion of the expandable tubular member. 

Brief Description of the Dravraigs 
Figs. 1 and la-lc are cross sectional illustrations of an embodiment of a 

30 liner hanger assembly inchiding a sliding sleeve valve assembly. 

Figs. 2a-2b is a flow chart illustration of an embodiment of a method for 
forming a wellbore casing usmg the Imer hanger assembty of Figs. 1 and la-lc. 
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Figs. 3a-3c are cross sectional illustrations of the placement of the liner 
hanger assembly of Figs. 1 and la-lc into a wellbore. 

Figs. 4a-4c are cross sectional illustrations of the injection of a fluidic 
materials into the liner hanger assembly of Figs. 3a-3c. 
5 Figs. 5a-5c are cross sectional illustrations of the placement of a bottom 

plug into the liner hanger assembly of Figs. 4a-4c. 

Figs. 6a-6c are cross sectional illustrations of the downward displacement 
of sliding sleeve of the hner hanger assembly of Figs. 5a-5c. 

Figs. 7a-7c are cross sectional illustrations of the injection of a 
10 hardenable fluidic sealing material into the liner hanger assembly of Figs. 6a-6c 
that bypasses the plug. 

Figs. 8a-8c are cross sectional illustrations of the placement of a top plug 
into the liner hanger assembly of Figs. 7a-7c. 

Fi^. 9a-9c are cross sectional iQustrations of the upward displacement of 
1 5 sliding sleeve of the liner hanger assembly of Figs. 8a-8c. 

Figs. lOa-lOc are cross sectional illustrations of the injection of a 
pressurized fluidic material mto the liner hanger assembly of Figs. 9a-9c in 
order to radially expand and plastically deform the expansion cone launcher. 

Figs, lla-llb is a flow chart illustration of an alternative embodiment of 
20 a method for forming a wellbore casing using the liner hanger assembly of Figs. 
1 and la-lc. 

Figs. 12a-12c are cross sectional illustrations of the injection of a 
pressurized fluidic material into the liner hanger assembly of Figs. 5a-5c in 
order to at least partially radially erpand and plastically deform the expansion 
25 cone launcher. 

Figs. 13a-13c are cross sectional illustrations of the downward 
displacement of the sliding sleeve of the liner hanger assembly of Figs. 12a-12c. 

Figs. 14a-14c are cross sectional illustrations of the injection of a 
hardenable fluidic sealing material through the liner hanger assembly of Figs. 
30 13a-13c. 

Figs. 15a-15c are cross sectional illustrations of the iigection and 
placement of a top plug into the liner hanger assembly of Figs. 14a-14c. 
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Figs. 16a-16c are cross sectional iUustratdons of the upward displacement 
of the sliding sleeve of the liner hanger assembly of Figs. 15a-16c. 

Figs. 17a-17c are cross sectional illustrations of the injection of a 
pressurized fluidic material into the liner hanger assembfy of Figs. 16a-16c in 
5 order to complete the radial expansion of the expansion cone launcher. 

Figs. 18, 18a, 18b, and 18c are cross sectional illustrations of an 
alternative embodiment of a liner hanger assembly including a sliding sleeve 
valve assembly. 

Figs. 19a-19b is a flow chart illustration of an embodiment of a method 
10 for forming a wellbore casing using the liner hanger assembly of Figs. 18 and 
18a-18c. 

Figs. 20a-20c are cross sectional illustrations of the placement of the 
liner hanger assembly of Figs. 18 and 18a-18c into a wellbore. 

Figs. 21a-21c are cross sectional illustrations of the injection of a fluidic 
15 materials into the liner hanger assembly of Figs. 20a-20c. 

F^. 22a-22c are cross sectional illustarations of the placement of a 
bottom plug into the liner hanger assembly of FigB. .21a-21c. 

Figs. 23a-23c are cross sectional illustrations of the downward 
displacement of sliding sleeve of the liner hanger assembly of Figs. 22a-22c. 
20 Figs. 24a-24c are cross sectional illustrations of the injection of a 

hardenable fluidic sealing material into the liner hanger assembly of Figs. 23a- 
23c that bypasses the bottom phig. 

Figs. 25a-25c are cross sectional illustrations of the placement of a top 
plug into the liner hanger assembly of Fi^. 24a-24c. 
25 Figs. 26a-26c are cross sectional illustrations of the upward displacement 

of sliding sleeve of the liner hanger assembly of Figs. 25a-25c. 

Figs. 27a-27c are cross sectional iUustrations of the injection of a 
pressurized flmdic material into the liner hanger assembly of Figs. 26a-26c in 
order to radially expand and plastically deform the expansion cone launcher. 
30 Figs. 28a-28b is a flow chart illustration of an alternative embodiment of 

a method for forming a wellbore casing using the liner hanger assembly of Figs. 
18 and 18a-18c. 
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Figs. 29a-29c are cross sectional illustrations of the injection of a 
pressurized fluidic material into the liner hanger assembly of Figs. 22a-22c in 
order to at least partially radially expand and plastically deform the expansion 
cone laimcher. 

5 Figs. 30a-30c are cross sectional illustrations of the downward 

displacement of the shding sleeve of the liner hanger assembly of Figs. 29a-29c. 

Figs. 31a-31c are cross sectional illustrations of the injection of a 
hardenable fluidic sealing material tiirou^ the liner hanger assembly of Figs. 
30a-30c. 

10 Figs. 32a-32c are cross sectional illustrations of the injection and 

placement of a top plug into the liner hanger assembly of Figs. 31a-31c. 

Figs. 33a-33c are cross sectional illustrations of the upward displacement 
of the sliding sleeve of the liner hanger assembly of Figs. 32a-32c. 

Figs. 34a-34c are cross sectional illustrations of the injection of a 
15 pressurized fluidic material into the liner hanger assembly of Figs. 33a-33c in 
order to complete the radial expansion of the expansion cone laimcher. 

Detailed Description 
A liner hanger assembly having shding sleeve bypass valve is provided. 
In several alternative embodiments, the liner hanger assembly provides a 
20 method and apparatus for forming or repairing a weUbore casing, a pipeline or a 
structural support. 

Beferring initially to Figs. 1, la, lb, and Ic, an embodiment of a liner 
hanger assembly 10 includes a first tubular support member 12 defining an 
internal passage 12a that includes a threaded counterbore 12b at one end, and a 
25 threaded counterbore 12c at another end. A second tubular support member 14 
defining an internal passage 14a includes a first threaded portion 14b at a first 
end that is coupled to the threaded counterbore 12c of the first tubular support 
member 12, a stepped flange 14c, a counterbore 14d, a threaded portion 14e, 
and internal splines 14f at another end. The stepped flange 14c of the second 
30 tubular support member 14 fiirther defines radial passages 14g, 14h, 14i, and 
14j. A third tubular support member 16 defining an internal passage 16a for 
receiving ttie second tubular support member 14 includes a first flange 16b, a 
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second flange 16c, a first counterbore 16d, a second counterbore 16e bavrng an 
intemaUy threaded portion 16f, and an internal flange 16g. The second flange 
16c further include radial passages 16h and 161. 

An annular expansion cone 18 defining an internal passage 18a for 

5 receiving the second and third tubular support members, 14 and 16, includes a 
counterbore 18b at one end, and a counterbore 18c at another end for receiving 
the flange 16b of the second tubular support member 16. The annular 
expansion cone 18 further mdudes an end face 18d that mates with an end face 
16j of the flange 16c of the second tubular support member 16, and an exterior 

10 surface 18e having a conical shape in order to facilitate the radial expansion of 
tubular members. A tubular e^)ansion cone launcher 20 is movably coupled to 
the exterior surface 18e of the expansion cone 18 and includes a first portion 
20a having a first wall thickness, a second portion 20b having a second wall, 
thickness, a threaded portion 20c at one end, and a threaded portion 20d at 

1 5 another end. In a preferred embodiment, the second portion 20b of the 
expansion cone launcher 20 mates with the conical outer surface 18e of the 
espansion cone 18. In a preferred embodiment, the second wall thickness is less 
than the first wall thickness in order to optimize the radial expansion of the 
expansion cone launcher 20 by the relative axial displacement of the expansion 

20 cone 18. In a preferred embodiment, one or more expandable tubulars are 
coupled to the threaded connection 20c of the expansion cone launcher 20. In 
this manner, the assembly 10 may be used to radially expand and plasticaUy 
deform, for example, thousands of feet of esqjandable tubulars. 

An ar^T^nlflr spacer 22 defining an internal passage 22a for receiving the 

25 second tubular support member 14 is received within the counterbore 18b of 
the expansion cone 18, and is positioned between an end face 12d of the first 
tubular support member 12 and an end face of the counterbore 18b of the 
ej^ansion cone 18. A fourth tubular support member 24 defining an internal 
passage 24a for receiving the second tubular support member 14 includes a 

30 flange 24b that is received within the counterbore 16d of the third tubular 
support member 16. A fifth tubular support member 26 defining an internal 
passage 26a for receiving the second tubular support member 14 includes an 
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internal flange 26b for mating with the flange 14c of the second tubular support 
member and a flange 26c for mating with the internal flange 16g of the third 
tubular support member 16. 

An annular sealing member 28, an armular sealing and support member 
30, an ^nmiTflr sealing member 32, and an annular sealing and support member 
34 are received within the counterbore 14d of the second tubular support 
member 14. The annular sealing and support member 30 further includes a 
radial opening 30a for supporting a rupture disc 36 within the radial opening 
14g of the second tubular support member 14 and a sealing member 30b for 
sealing the radial opening 14h of the second tubular support member. The 
annular sealing and support member 34 further includes sealing members 34a 
and 34b for sealing the radial openings 14i and 14j, respectively, of the second 
tubular support member 14. In an exemplary embodiment, the rupture disc 36 
opens when the operating pressure within the radial opening 30b is about 1000 
to 5000 psi. In this manner, the rupture disc 36 provides a pressure sensitive 
valve for controlling the flow of fluidic materials through the radial opening 
30a. In several alternative embodiments, the assembly 10 includes a plurality 
of radial p£U5sages 30a, each with corresponding rupture discs 36. 

A sixt^ tubular support member 38 defining an internal passage 38a for 
receiving the second tubular support member 14 includes a threaded portion 
38b at one end that is coupled to the threaded portion 16f of the third tubular 
support member 16 and a flange 38c at another end that is movably coupled to 
the interior of the expansion cone launcher 20. An annular collet 40 includes a 
threaded portion 40a that is coupled to the threaded portion 14e of the second 
tubular support member 14, and a resilient coupling 40b at another end. 

An annular sliding sleeve 42 defining an internal passage 42a includes an 
internal flange 42b, having sealing members 42c and 42d, and an external 
groove 42e for releasably engaging the coupling 40b of the collet 40 at one end, 
and an internal flange 42f, having sealing members 42g and 42h, at another 
end. During operation the coupling 40b of the collet 40 may engage the 
external groove 42e of the sliding sleeve 42 and thereby displace the sliding 
sleeve in the longitudinal direction. Since the coupling 40b of the collet 40 is 
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T^^i the collet 40 may be disengaged or reengaged with the sUding sleeve 
42. An annular valve member 44 defining an internal passage 44a, having a 

first throat 44aa and a second throat 44ab, includes a flange 44b at one end, 
having external splines 44c for engaging the internal splines 14f of the second 

5 tubular support member 14, a first set of radial passages, 44da and 44db, a 
second set of radial passages, 44ea and 44eb, and a threaded portion 44f at 
another end. The sHding sleeve 42 and the valve member 44 define an annular 
bypass passage 46 that, depending upon the position of the sliding sleeve 42, 
permits fluidic materials to flow firom the passage 44 through the first radial 

10 passages, 44da and 44db, the bypass passage 46, and the second radial passages, 
44ea and 44eb, back into the passage 44. In this manner, fluidic materials may 
bypass the portion of the passage 44 between the first and second radial 
passages, 44ea, 44eb, 44da, and 44db. Furthermore, the sUding sleeve 42 and 
the valve member 44 together define a sKding sleeve valve for controllab^f 

15 permitting fluidic materials to bypass the intermediate portion of the passage 
44a between the first and second passages, 44da, 44db, 44ea, and 44eb. During 
operation, the flange 44b limits movement of the sHding sleeve 42 in the 
longitudinal direction. 

In a preferred embodiment, the coUet 40 includes a set of couplings 40b 

20 such as, for example, fingers, that engage the external groove 42e of the sliding 
sleeve 42. During operation, the collet couplings 40b latch over and onto the 
external groove 42e of the sUding sleeve 42. In a preferred embodiment, a 
longitudinal force of at least about 10,000 to 13,000 Ibf is required to pull the 
couplings 40b off of, and out of engagement with, the external groove 42e of the 

25 sliding sleeve 42. In an exemplary embodiment, the application of a 

longitudinal force less than about 10,000 to 13,000 Ibf indicates tiiat the collet 
couplings 40b are latched onto the external shoulder of the sliding sleeve 42, 
and that the sliding deeve 42 is in the up or the down position relative to the 
valve member 44. In a preferred embodiment, the collet 40 includes a 

30 conventional internal shoulder that transfers the weight of the first tubular 
support member 12 and expansion cone 18 onto the sliding sleeve 42. In a 
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preferred embodiment, the collet 40 further includes a conventional set of 
internal lugs for engaging the splines 44c of the valve member 44. 

An annular valve seat 48 defining a conical internal passage 48a for 
receiving a conventional float valve element 50 includes an annular recess 48b, 
5 having an internally threaded portion 48c for engaging the tiireaded portion 44f 
of the valve member 44, at one end, and an externally threaded portion 48d at 
another end. In an alternative embodiment, the float valve element 50 is 
omitted. An annular valve seat mounting element 52 defining an internal 
passage 52a for receiving the valve seat 48 and float valve 50 includes an 
10 internally threaded portion 52b for engaging the externally threaded portion 
48d of tha valve seat 48, an externally threaded portion 52c, an internal flange 
52d, radial passages, 52ea and 52eb, and an end member 52f, having axial 
passages, 52fa and 52fi>. 

A shoe 54 defimng an internal passage 54a for receiving the valve seat 
15 mounting element 52 includes a first annular recess 54b, having an externally 
threaded portion 54c, and a second annular recess 54d, having an externally 
threaded portion 54e for engaging the threaded portion 20d of the expansion 
cone launcher 20, at one end, a first threaded counterbore 54f for engaging the 
threaded portion 52c of the of the mounting element, and a second counterbore 
20 54g for mating with the end member 52f of the moimting element. In a 
preferred embodiment, the shoe 54 is fabricated firom a ceramic and/or a 
composite material in order to facilitate the subsequent removal of the shoe by 
drilling. A seventh tubular support member 56 defining an internal passage 
56a for receiving the shding sleeve 42 and the valve member 44 is positioned 
25 within the expansion cone launcher 20 that includes an internally threaded 
portion 56b at one end for engaging the externally threaded portion 54c of the 
annular recess 54b of the shoe 54. In a preferred embodiment, during operation 
of the assembly, the end of the seventh tubular support member 56 limits the 
longitudinal movement of the expansion cone 18 in the direction of the shoe 54 
30 by limiting the longitudinal movement of the sixth tubular support member 38. 
An annular centralizer 58 defining an internal passage 58a for movably 
supporting the sUding sleeve 42 is positioned within the seventh tubular 



-17- 



PrTmSOl/28960 

support member 56 that includes axial passages 58b and 58c. In a preferrea 
embodiment, the centralizer 58 maintains the sUding sleeve 42 and valve 
member 44 is a central position vvithin the assembly 10. 

Referring to Figs. 2a-2b, during operation, the assembly 10 may be used 

5 to form or repair a weUbore casing by unplementing a method 200 in which, as 
illustrated in Figs. 3a-3c, the assembly 10 may initiaUy be positioned within a 
weUbore 100 having a preexisting wellbore casing 102 by coupling a 
conventional tubular member 104 defining an internal passage 104a to the 
tiireaded portion 12b of the first tubular support member 12 in step 202. In a 

10 preferred embodiment, during placement of the assembly 10 within the 

wellbore 100, fluidic materials 106 within the wellbore 100 below tiie assembly 
10 are conveyed through the assembly 10 and into the passage 104a by tiie fluid 
passages 52fa, 52fb, 54a, 48a, 44a, and 14a. In this manner, surge pressures 
that can be created during placement of the assembly 10 within the wellbore 

15 100 are minimized. In a preferred embodiment, the float valve element 50 is 
pre-set in an auto-fiU configuration to permit the fluidic materials 106 to pass 
through the conical passage 48a of the valve seat 48. 

Referring to Figs. 4a-4c, in step 204, fluidic materials 108 may then be 
iiyected into and through the tubular member 104 and assembly 10 to thereby 

20 ensure that aU of the fluid passages 104a, 14a, 44a, 48a, 54a, 52fa, and 52fb are 
ftmctioning properly. 

Referring to Figs. 5a-5c, in step 206, a bottom plug 110 may then be 
injected into the fluidic materials 108 and into the assembly 10 and then 
positioned in the tiu^at passage 44ab of the valve member 44. In this manner, 

25 the region of the passage 44a upstiream firom the plug 110 may be fluidicly 

isolated from the region of the passage 44a downstream firom the plug 110. In a 
preferred embodiment, the proper placement of the plug 110 may be indicated 
by a corresponding increase in the operating pressure of the fluidic material 
108. 

30 Referring to Figs. 6a-6c, in step 208, the sHding sleeve 42 may then be 

displaced relative to the valve member 44 by displacing the tubular member 104 
by applying, for example, a downward force of approximately 5,000 Ibf on the 
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assembly 10. In this maimer, the tubular member 104, the iBrst tubular 
support member 12, the second tubular support member 14, the third tubular 
support member 16, the expansion cone 18, the annular spacer 22, the fourth 
tubular support member 24, the fifth tubular support member 26, the sixth 
5 tubular support member 38, the collet 40, and the sliding sleeve 42 are 

displaced in the longitudinal direction relative to the expansion cone laimcher 
20 and the valve member 44. In this manner, fluidic materials within the 
passage 44a upstream of the plug 110 may bypass the plug by passing tiirough 
f±Le first passages, 44da and 44db, through the annular passage 46, and through 

10 the second passages, 44ea and 44eb, into the region of the passage 44a 

downstream from the plug. Furthermore, ia this manner, the rupture disc 36 is 
fluidicly isolated from the passages 14a and 44a. 

Referring to Figs. 7a-7c, in step 210, a hardenable fiuidic sealing material 
112 may then be injected into the assembly 10 and conveyed Uurough the 

15 passages 104a, 14a, 44a, 44da, 44db, 46, 44ea, 44eb, 48a, 54a, 52fa, and 52fb 
into the wellbore 100. In this manner, a hardenable fluidic sealing material 
such as, for example, cement, may be injected into the annular region between 
the expansion cone launcher 20 and the wellbore 100 in order to subsequently 
form an aTinnlar body of cement around the radially expanded expansion cone 

20 laimcher 20. Furthermore, in this manner, the radial passage 30a and the 
rupture disc 36 are not exposed to the hardenable fluidic sealing material 112. 

Referring to Figs. 8a-8c, in step 212, upon the completion of the injection 
of the hardenable fluidic sealing material 112, a nonhardenable fluidic material 
114 may be injected into the assembly 10, and a top plug 116 may then be 

25 injected into the assembly 10 along with the fluidic materials 114 and then 
positioned in the throat passage 44aa of the valve member 44. In this manner, 
the region of the passage 44a upstream fix)m the first passages, 44da and 44db, 
may be fluidicly isolated from the first passages. In a preferred embodiment, 
the proper placement of the plug 116 may be indicated by a corresponding 

30 increase in the operating pressure of the fluidic material 114. 

Referring to Fig. 9a-9c, in step 214, the sliding sleeve 42 may then be 
displaced relative to tiie valve member 44 by displacing the tubular member 104 
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^byl^yiDg, for example, an upward force of approxiinately 13,000 ibf on the 
assembly 10. In this mamier, the tubular member 104, the first tubular 
support member 12, the second tubular support member 14, the third tubular 
support member 16, the expansion cone 18, the annular spacer 22, the fourth 
5 tubular.support member 24, the fifth tubular support member 26, the sixth 
tubular support member 38, the coUet 40, and the sUding sleeve 42 are 
displaced in the longitudinal direction relative to the expansion cone launcher 
20 and the valve member 44. In this manner, fluidic materials within the 
passage 44a upstream of the plug 110 may no longer bypass the plug by passing 
10 through the first passages, 44da and 44db, through the annular passage 46, and 
through the second passages, 44ea and 44eb, into the region of the passage 44a 
downstream fiwm the plug. Furthermore, in this manner, the rupture disc 36 is 
no longer fluididy isolated firom the fluid passages 14a and 44a. 

Eeferring to Figs. lOa-lOc, in step 216, the fluidic material 114 may be 
15 iigected into the assembly 10. The continued injection ofthe fluidic material 
114 may increase the operating pressure within the passages 14a and 44a until 
the burst disc 36 is opened thereby permitting the pressurized fluidic material 
114 to pass through the radial passage 30a and into an anm i l a r region 118 
defined by the second tubular support member 14, the third tubular support 
20 member 16, the sixth tubular support member 38, the collet 40, the sliding 
sleeve 42, the shoe 54, and the seventh tubular support member 56. The 
pressurized fluidic material 114 within the annular region 118 directly appUes a 
longitudinal force upon the fifth tubular support member 26 and the sixth 
tubular support member 38. The longitudinal force in turn is appHed to the 
25 expansion cone 18. In this manner, the expansion cone 18 is displaced relative 
to the expansion cone launcher 20 thereby radially expanding and plastically 
deforming the e:q>ansion cone launch^. 

In an alternative embodiment ofthe method 200, the injection and 
placement of the top plug 116 into the liner hanger assembly 10 in step 212 
30 may omitted. 

In an alternative embodiment ofthe method 200, in step 202, the 
assembly 10 is positioned at the bottom ofthe wellbore 100. 
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In an alternative embodiment, as illustrated in Figs, lla-llb, during 
operation, the assembly 10 may be used to form or repair a wellbore casing by 
implementing a method 250 in whidi, as illustrated in Figs. 3a-3c, the assembly 
10 may initially be positioned within a wellbore 100 having a preexisting 
5 wellbore casing 102 by coupling a conventional tubular member 104 defining an 
internal passage 104a to the threaded portion 12b of the first tubular support 
member 12 in step 252. In a preferred embodiment, during placement of the 
assembly 10 within the wellbore 100, fluidic materials 106 within the wellbore 
100 below the assembly 10 are conveyed through the assembly 10 and into the 

10 passage 104a by the fluid passages 52fa, 52fb, 54a, 48a, 44a, and 14a, In this 
manner, surge pressures that can be created during placement of the assembly 
10 within the wellbore 100 are minimized. In a preferred embodiment, the float 
valve element 50 is pre-set in an auto-fill configuration to permit the fluidic 
materials 106 to pass through the conical passage 48a of the valve seat 48. 

15 Referring to Figs. 4a-4c, in step 254, fluidic materials 108 may then be 

injected into and through the tubular member 104 and assembly 10 to thereby 
ensure that all of the fluid passages 104a, 14a, 44a, 48a, 54a, 52fa, and 52fb are 
fimctioning properly. 

Referring to Figs. 5a-5c, in step 256, the bottom plug 110 may then be 

20 injected into the fluidic materials 108 and into the assembly 10 and then 

positioned in the throat passage 44ab of the valve member 44. In this manner, 
the region of the passage 44a upsixeam fi-om the plug 110 may be fluidicly 
isolated firom the region of the passage 44a downstream fi:om the plug 110. In a 
preferred embodiment, the proper placement of the plug 110 may be indicated 

25 by a correspondiag increase in the operating pressure of the fluidic material 
108. 

Referring to Figs. 12a-12c, in step 258, a fluidic material 114 may then be 
injected into the assembly to thereby increase the operating pressure within the 
passages 14a and 44a until the burst disc 36 is opened thereby permitting the 
30 pressurized fluidic material 114 to pass through the radial passage 30a and into 
an prirmlqr region 118 defined by the second tubular support member 14, the 
third tubular support member 16, the sixth tubular support member 38, the 
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collet 40, the sKding sleeve 42, the shoe 54, and the seventh tubular support 
member 66. The pressurized fluidic material 114 within the annular region 118 
directly applies a longitudinal force upon the fifth tubular support member 26 
and the sixth tubular support member 38. The longitudinal force in turn is 
5 applied to the expansion cone 18. In this manner, the e:q)ansion cone 18 is 
displaced relative to the expansion cone launcher 20 thereby disengaging the 
collet 40 and the sliding sleeve 42 and radially expanding and plastically 
deforming the expansion cone laxmcher. In a preferred embodiment, the radial 
expansion process in step 408 is continued to a location below the overlap 
10 between the expansion cone launcher 20 and the preexisting weUbore casing 
102. 

Referring to Figs. 13a-13c, in step 260, the shding sleeve 42 may then be 
displaced relative to the valve member 44 by (1) displacing Hie expansion cone 
18 in a downward direction tising the tubular member 104 and (2) applying, 

15 using the tubular member 104 a downward force of, for example, approximately 
5,000 Ibf on the assembly 10. In this manner, the coupling 40b of the collet 40 
reengages the external groove 42e of the shding sleeve 42. Furthermore, in this 
manner, the tubular member 104, the first tubular support member 12, the 
second tubular support member 14, the third tubular support member 16, the 

20 expansion cone 18, the annular spacer 22, the fourth tubular support member 
24, the fifth tubular support member 26, the sixth tubular support member 38, 
the collet 40, and i^e shding sleeve 42 are displaced ia the longitudinal 
direction relative to the escpansion cone launcher 20 and the valve member 44. 
In this manner, fluidic materials within the passage 44a upstream of the plug 

25 110 may bypass the plug by passing through the first passages, 44da and 44db, 
through the annular passage 46, and through the second passages, 44ea and 
44eb, into the region of the passage 44a downstream fi:t)m the plug. 
Furthermore, in this manner, the fluid passage 30a is fluidicly isolated from the 
passages 14a and 44a. 

30 Referring to Figs. 14a-14c, in step 262, the hardenable fluidic sealing 

material 112 may then be iujected into the assembly 10 and conveyed through 
the passages 104a, 14a, 44a, 44da, 44db, 46, 44ea, 44eb, 48a, 54a, 52fa, and 52fb 
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into the wellbore 100. In this manner, a hardenable fluidic sealing material 
such as, for example, cement, may be injected into the annular region between 
the expansion cone launcher 20 and the wellbore 100 in order to subsequently 
form an annular body of cement around the radially expanded expansion cone 
launcher 20. Furthermore, in this manner, the radial passage 30a and the 
rupture disc 36 are not exposed to the hardenable fluidic sealing material 112. 

Referring to Figs. 15a-15c, in step 264, upon the completion of the 
iujection of the hardenable fluidic sealing material 112, the nonhardenable 
fluidic material 114 may be injected into the assembly 10, and the top plug 116 
may then be injected into the assembly 10 along with the fluidic materials 114 
and then positioned in the throat passage 44aa of the valve member 44. In this 
manner, the region of the passage 44a upstream from the first passages, 44da 
and 44db, may be fluidicly isolated from the first passages. In a preferred 
embodiment, the proper placement of the plug 116 may be indicated by a 
corresponding increase in the operating pressure of the fluidic material 114. 

Referring to Figs. 16a-16c, in step 266, the sliding sleeve 42 may then be 
displaced relative to the valve member 44 by displacing the tubular member 104 
by applying, for example, an upward force of approximately 13,000 Ibf on the 
assembly 10. In tiiis manner, the tubular member 104, the first tubular 
support member 12, the second tubular support member 14, the third tubular 
support member 16, the expansion cone 18, the annular spacer 22, the fourth 
tubtdar support member 24, the fifth tubular support member 26, the sixth 
tubular support member 38, the coUet 40, and the sHding sleeve 42 are 
displaced in the longitudinal direction relative to the expansion cone launcher 
20 and the valve member 44. In this manner, fluidic materials within the 
passage 44a upstream of the plug 110 may no longer bypass the plug by passing 
through the first passages, 44da and 44db, through the annular passage 46, and 
through the second passages, 44ea and 44eb, iuto the region of the passage 44a 
downstream firom the plug. Furthermore, in this manner, the passage 30a is no 
longer fluidicly isolated fi:om the fluid passages 14a and 44a. 

Referring to Figs. 17a-17c, in step 268, the fluidic material 114 may be 
injected into the assembly 10. The continued injection of the fluidic material 
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114 may increase the operating pressure within the passages 14a, 30a, and 44a 
and the flTmnlar region 118. The pressurized fluidic material 114 within the 
f^TiTiT iTar region 118 directly applies a longitudinal force upon the fifth tubular 
support member 26 and the sixth tubular support member 38. The longitudinal 
5 force in turn is applied to the expansion cone 18. In this manner, the expansion 
cone 18 is displaced relative to the expansion cone laimcher 20 thereby 
completing the radial expansion of the expansion cone laimcher. 

In an alternative embodiment of the method 250, the injection and 
placement of the top plug 116 into the liner hanger assembly 10 in step 264 
10 may omitted. 

In an alternative embodiment of the method 250, in step 252, the 
assembly 10 is positioned at the bottom of the wellbore 100. 

In an alternative embodiment of the method 250: (1) in step 252, the 
assembly 10 is positioned proximate a position below a preexisting section of 
15 the wellbore casing 102, and (2) in step 258, the expansion cone launcher 20, 
and any ^pandable tubulars coupled to the threaded portion 20c of the 
expansion cone launcher, are radially expanded and plastically deformed until 
the shoe 54 of the assembly 10 is proxunate the bottom of the wellbore 100. In 
this manner, the radial expansion process using the assembly 10 provides a 
20 telescoping of the radially e^anded tubulars into the wellbore 100. 

In several alternative embodiments, tiie assembly 10 may be operated to 
form a wellbore casing by including or exduding the float valve 50. 

In several alternative embodiments, the float valve 50 may be operated in 
an auto-fill configuration in which tabs are positioned between the float valve 
25 50 and the valve seat 48. In this manner, fluidic materials within the wellbore 
100 may flow into the assembly 10 from below thereby decreasing surge 
pressures during placement of the assembly 10 within the wellbore 100. 
Furthermore, pumping fluidic materials through the assembly 10 at rate of 
about 6 to 8 bbl/min will displace the tabs from the valve seat 48 and thereby 
30 allow the float valve 50 to dose. 
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In several alternative embodiments, prior to the placement of any of the 
plugs, 110 and 116, into the assembly 10, fluidic materials can be circulated 
through the assembly 10 and into the wellbore 100. 

In several alternative embodiments, once the bottom plug 110 has been 
positioned into the assembly 10, fluidic materials can only be circulated through 
the assembly 10 and into the wellbore 100 if the shding sleeve 42 is in the down 
position. 

In several alternative embodiments, once the sliding sleeve 42 is 
positioned in the down position, the passage 30a and rupture disc 36 are 
fluidicly isolated from pressurized fluids within the assembly 10. 

In several alternative embodiments, once the top plug 116 has been 
positioned into tiie assembly 10, no fluidic materials can be circulated through 
the assembly 10 and into the wellbore 100. 

In several alternative embodiments, the assembly 10 may be operated to 
form or repair a wellbore casing, a pipeline, or a structural support. 

Referring to Figs. 18, 18a, 18b, and 18c, an alternative embodiment of a 
liner hanger assembly 300 includes a first tubular support member 312 defining 
an internal passage 312a tiiat includes a threaded counterbore 312b at one end, 
and a threaded counterbore 312c at another end. A second tubular support 
member 314 defining an internal passage 314a includes a first threaded portion 
314b at a first end that is coupled to the threaded counterbore 312c of the first 
tubular support member 312, a stepped flange 314c, a counterbore 314d, a 
threaded portion 314e, and internal splines 314f at anoihier end. The stepped 
flange 314c of the second tubular support member 314 further defines radial 
passages 314g, 314h, 314i, and 314j. 

A third tubular support member 316 defining an internal passage 316a 
for receiving the second tubular support member 314 includes a first flange 
316b, a second flange 316c, a first counterbore 316d, a second counterbore 316e 
having an internally threaded portion 316f, and an internal flange 316g. The 
second flange 316c fiui;her includes radial passages 316h and 316i. 

An annular e^ansion cone 318 defining an internal passage 318a for 
receiving the second and third tubular support members, 314 and 316, includes 
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"^ro^^hore 318b at one end, and a counterbore 318c at another end for 
receiving the flange 316b ofthe second tubiilar support member 316. The 

annidar expansion cone 318 fiirther includes an end feoe 318d that mates with 
an end face 316j ofthe flange 316c ofthe second tubular support member 316, 
5 and an exterior surface 318e having a conical shape in order to facilitate the 

radial expansion of tubular members. A tubular expansion cone launcher 320 is 
movably coupled to the exterior surface 318e of the expansion cone 318 and 
includes a first portion 320a having a first wall thickness, a second portion 320b 
having a second wall thickness, a threaded portion 320c at one end, and a 

10 threaded portion 320d at another end. In a preferred embodiment, the second 
portion 320b ofthe expansion cone launcher 320 mates with the conical outer 
surfece 318e ofthe expansion cone 318. In a preferred embodiment, the second 
wall thickness of the second portion 320b is less than the first waU thickness of 
the first portion 320a in order to optimize the radial expansion of the expansion 

15 cone launcher 320 by the relative axial displacement ofthe expansion cone 318. 
In a preferred embodiment, one or more expandable tubulars are coupled to 
the threaded connection 320c ofthe expansion cone launcher 320. In this 
manner, the assembly 300 may be used to radially expand and plastically 
deform, for exaniple, thousands of feet of expandable tubulars. 

20 An annular spacer 322 defining an internal passage 322a for receiving 

the second tubular support member 314 is received within the counterbore 
318b of the expansion cone 318, and is positioned between an end face 312d of 
the first tubular support member 312 and an end face of the counterbore 318b 
ofthe expansion cone 318. A fourth tubular support member 324 defining an 

25 internal passage 324a for receiving the second tubular support member 314 
includes a flange 324b that is received within the counterbore 316d ofthe third 
tubular support member 316. Afifthtubular support member 326 defining an 
internal passage 326a for receiving the second tubular support member 314 
mdudes an internal flange 326b for mating with the flange 314c ofthe second 

30 tubular support member and a flange 326c for mating with the internal flange 

316g ofthe third tubular support member 316. 
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An annular sealing member 328, an anr»n1i=^T* sealing and support member 
330, an annular sealing member 332, and an aimular sealing and support 
member 334 are received within the counterbore 314d of the second tubular 
support member 314. The annular sealing and support member 330 further 
includes a radial opening 330a for supporting a rupture disc 336 within the 
radial opening 314g of the second tubular support member 314 and a sealing 
member 330b for sealing the radial opening 314h of the second tubular support 
member. The annular sealing and support member 334 further includes sealing 
members 334a and 334b for sealing the radial openings 3141 and 314j, 
respectively, of the second tubular support member 314. In an exemplary 
embodiment, the ruptiu'e disc 336 opens when the operating pressure within 
the radial opening 330b is about 1000 to 5000 psi. In this manner, the rupture 
disc 336 provides a pressure sensitive valve for controlling the flow of fluidic 
materials through the radial opening 330a In several alternative embodiments, 
the assembly 300 includes a plurahty of radial passages 330a, each with 
corresponding rupture discs 336. 

A sixth tubular support member 338 defining an internal passage 338a 
for receiving the second tubular support member 314 includes a threaded 
portion 338b at one end that is coupled to the threaded portion 316f of the third 
tubular support member 316 and a flange 338c at another end that is movably 
coupled to the interior of the expansion cone launcher 320. An annular collet 
340 includes a threaded portion 340a that is coupled to the threaded portion 
314e of the second tubular support member 314, and a resihent coupling 340b 
at another end. 

An annular sliding sleeve 342 defining an internal passage 342a includes 
an internal flange 342b, having sealing members 342c and 342d, and an 
external groove 342e for releasably engaging the coupling 340b of the collet 340 
at one end, and an internal flange 342f, having sealing members 342g and 342h, 
at another end. During operation, the coupling 340b of the collet 340 may 
engage the external groove 342e of the sHding sleeve 342 and thereby displace 
the sliding sleeve in the longitudinal direction. Since the coupling 340b of the 
collet 340 is resilient, the collet 340 may be disengaged or reengaged with the 
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sliding sleeve 342. An annular valve member 344 defining an internal passage 
344a, having a throat 344aa, includes a flange 344b at one end, having external 
splines 344c for engaging the internal splines 314f of the second tubular 
support member 314, an interior flange 344d having a first set of radial 

5 passages, 344da and 344db, and a counterbore 344e, a second set of radial 
passages, 344fa and 344fb, and a threaded portion 344g at another end. 

An ariTinlflr valve member 346 definmg an internal passage 346a, having 
a throat 346aa, includes an end portion 346b that is received in the counterbore 
344e of the flTmnlar valve member 344, a set of radial openings, 346ca and 

10 346cb, and a flange 346d at another end. An ariTmla r valve member 348 

defining an internal passage 348a for receiving the au m i lar valve members 344 
and 346 includes a flange 348b havmg a threaded counterbore 348c at one end 
for engaging the threaded portion 344g of the nnnular valve member, a 
counterbore 348d for mating with the flange 346d of the annular valve member, 

15 and a threaded pnmilflr recess 348e at another end. 

The annular valve members 344, 346, and 348 define an anr ml ar passage 
350 that fkiididy couples the radial passages 344fa, 344fb, 346ca, and 346cb. 
Furthermore, depending upon the position of the sliding sleeve 342, the fluid 
passages, 344da and 344db, may be fluididy coupled to the passages 344fa, 

20 344fb, 346ca, 346cb, and 350. In this manner, fluidic materials may bypass the 
portion of the passage 346a between the passages 344da, 344db, 346ca, and 
346cb. Furthermore, the sliding sleeve 342 and the valve members 344, 
346, and 348 together define a sliding sleeve valve for controUably permitting 
fluidic materials to bypass the intermediate portion of the passage 346a 

25 between the passages, 344da, 344db, 346ca, and 346cb. During operation of the 
sliding sleeve valve, the flange 348b limits movement of the sliding sleeve 342 
i^ the longitudinal direction. 

In a preferred embodiment, the collet 340 includes a set of couplings 
340b that engage the external groove 342e of the sliding sleeve 342. During 

30 operation, the collet couplings 340b latch over and onto the external groove 
342e of the sliding sleeve 342. In a preferred embodiment, a longitudinal force 
of at least about 10,000 to 13,000 Ibf is required to pull the couplings 340b off 
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of, and out of engagement with, the external groove 342e of the sliding sleeve 
342. In an exemplary embodiment, the application of a longitudinal force less 
thap about 10,000 to 13,000 Ibf indicates that the collet couplings 340b are 
latched onto the external shoulder of the sUding sleeve 342, and that the sliding 
5 sleeve 342 is in the up or the down position relative to the valve member 344. 
In a preferred embodiment, tiie collet 340 includes a conventional internal 
shoulder that transfers the weight of the first tubular support member 312 and 
expansion cone 318 onto the sliding sleeve 342. In a preferred embodiment, the 
collet 340 further includes a conventional set of internal lugs for engaging the 

1 0 spHnes 344c of the valve member 344. 

An annular valve seat 352 defining a conical internal passage 352a for 
receiving a conventional float valve element 354 includes a threaded annular 
recess 352b for engaging tiie threaded portion 348e of the valve member 348, at 
one end, and an externally threaded portion 352c at another end. In an 

1 5 alternative embodiment, the float valve element 354 is omitted. An annular 
valve seat mounting element 356 defining an internal passage 356a for 
receiving the valve seat 352 and float valve 354 includes an internally threaded 
portion 356b for engaging the externally threaded portion 352c of the valve seat 
352, an externally threaded portion 356c, an internal flange 356d, radial 

20 passages, 356ea and 356eb, and an end member 356f, having axial passages, 
356faand356fb. 

A shoe 358 defining an internal passage 358a for receiving the valve seat 
mounting element 356 includes a first threaded annular recess 358b, and a 
second threaded annular recess 358c for engaging the threaded portion 320d of 

25 the e^ansion cone launcher 320, at one end, a first threaded counterbore 358d 
for engaging the threaded portion 356c of the of the valve seat mounting 
element, and a second counterbore 358e for mating with the end member 356f 
of the mounting element. In a preferred embodiment, the shoe 358 is 
fabricated from a ceramic and/or a composite material in order to facilitate the 

30 subsequent removal of the shoe by drilling. 

A seventh tubular support member 360 defining an internal passage 
360a for receiving the sliding sleeve 342 and the valve members 344, 346, and 
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348 is posiidoned within the expansion cone launcher 320 that includes an 
internally threaded portion 360h at one end for engaging the externally 
threaded portion of the annular recess 358h of the shoe 358. In a preferred 
embodiment, during operation of the assembly, the end of the seventh tubular 
5 support member 360 limits the longitudinal movement of the expansion cone 
318 in the direction of the shoe 358 by limiting the longitudinal movement of 
the sixth tubular support member 338. An annular centralizer 362 defining an 
internal passage 362 for supporting the valve member 348 is positioned within 
the seventh tubular support member 360 that includes axial passages 362b and 
10 362c. 

Referring to Figs. 19a-19b, during operation, the assembly 300 may be 
used to form or repair a wellbore casing by implementing a method 400 in 
which, as illustrated in Figs. 20a-20c, the assembly 300 may initially be 
positioned within a wellbore 1000 having a preexisting wellbore casing 1002 by 

1 5 coupling a conventional tubular member 1004 defining an internal passage 
1004a to the threaded portion 312b of the first tubular support member 312 in 
step 402. In a preferred embodiment, during placement of the assembly 300 
within the wellbore 1000, fluidic materials 1006 within the wellbore 1000 below 
the assembly 300 are conv^ed through the assembly 300 and into the passage 

20 1004a by the fluid passages 356fa, 356fb, 352a, 348a, 346a, 344a, and 314a. In 
this manner, surge pressures that can be created during placement of the 
assembly 300 within the wellbore 1000 are minimized. In a preferred 
embodiment, the float valve element 354 is pre-set in an auto-fill configuration 
to permit the fluidic materials 1006 to pass through the conical passage 352a of 

25 the valve seat 352. 

Referring to Figs. 21a-21c, in step 404, fluidic materials 1008 may then 
be injected into and through the tubular member 1004 and assembly 300 to 
thereby ensure that all of the fluid passages 1004a, 314a, 344a, 346a, 348a, 
352a, 356fk, and 356fb are functioning properly. 

30 Referring to Figs. 22a-22c, in step 406, a bottom plug 1010 may then be 

u^ected into the fluidic materials 1008 and into the assembly 800 and then 
positioned in tiie throat passage 346aa of the valve member 346. In this 
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manner, the region of the passage 346a upstream from the plug 1010 may be 
fluidicly isolated from the region of the passage 346a downstream from the plug 
1010. In a preferred embodiment, the proper placement of the plug 1010 may 
be indicated by a corresponding increase in the operating pressure of the fluidic 
material 1008. 

Referring to Figs. 23a-23c, in step 408, the sliding sleeve 342 may then be 
displaced relative to the valve member 344 by displacing the tubular member 
1004 by applying, for example, a downward force of approximately 5,000 Ibf on 
the assembly 300. In this manner, the tubular member 1004, the first tubular 
support member 312, the second tubular support member 314, the third 
tubular support member 316, the expansion cone 318, the annular spacer 322, 
the fourth tubular support member 324, the fifth tubular support member 326, 
the sixth tubular support member 338, the collet 340, and the sliding sleeve 342 
are displaced in the longitudinal direction relative to the expansion cone 
launcher 320 and the valve member 344. In this manner, fluidic materials 
within the passage 344a upstream of the plug 1010 may bypass the plug by 
passing through the first passages, 344da and 344db, through the annular 
passage 342a, through the second passages, 344fa and 344fb, through the 
annular passage 350, through i^e passages, 346ca and 346cb, into the region of 
the passage 348a downstream from the plug. Furthermore, in this manner, the 
rupture disc 336 is fluidicly isolated from the passages 314a and 344a. 

Referring to Figs. 24a-24c, in step 410, a hardenable fluidic sealing 
material 1012 may then be injected into the assembly 300 and conveyed 
through the passages 1004a, 314a, 344a, 344da, 344db, 342a, 344fa, 344fb, 350, 
346ca, 346cb, 348a, 352a, 356fa, and 356fb into the wellbore 1000. In this 
manner, a hardenable fluidic sealing material such as, for example, cement, 
may be injected into the annular region between the expansion cone launcher 
320 and the wellbore 1000 in order to subsequently form an annular body of 
cement around the radially expanded expansion cone launcher 320. 
Furthermore, in this manner, the radial passage 330a and the rupture disc 336 
are not exposed to the hardenable fluidic sealing material 1012. 
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"""^Referring to Figs. 25a-25c, in step 412, upon the completion of the 
iiflection of the hardenable fluidic sealing material 1012, a nonhardenable 
fluidic material 1014 may be injected into the assembly 300, and a top plvg 
1016 may then be injected into the assembly 300 along with the fluidic 

5 materials 1014 and then positioned in the throat passage 344aa of the valve 
member 344. In this manner, the region of the passage 344a upstream from the 
top plug 1016 may be fluididy isolated from region downstream from the top 
plug. In a preferred embodiment, the proper placement of the plug 1016 may 
be indicated by a corresponding increase in the operating pressure of the fluidic 

10 material 1014. 

Referring to Fig. 26a-26c, in step 414, the shding sleeve 42 may then be 
displaced relative to the valve member 344 by displacing the tubular member 
1004 by applying, for example, an upward force of approximately 13,000 Ibf on 
the assembly 300. In this manner, the tubular member 1004, the first tubular 

15 support member 312, the second tubular support member 314, the third 

tubular support member 316, the expansion cone 318, the annular spacer 322, 
the fourth tubular support member 324, the fifth tubular support member 326, 
the sixth tubular support member 338, the collet 340, and the sliding sleeve 342 
are displaced in the longitudinal direction relative to the expansion cone 

20 launcher 320 and the valve member 344. In this manner, fluidic materials 
within the passage 344a upstream of the bottom phig 1010 may no longer 
bypass the bottom plug by passing through the first passages, 344da and 344db, 
throu^ the ^nrmlflr passage 342a, through the second passages, 344fa and 
344fl), through the annular passage 350, and through the passages, 346ca and 

25 346cb, into region of the passage 348a downstream from the bottom plug. 

Furthermore, in this manner, the rupture disc 336 is no longer fluidicly isolated 
from the fluid passages 314a and 344a. 

Referring to Figs. 27a-27c, in step 416, the fluidic material 1014 may be 
injected into the assembly 300. The continued injection of the fluidic material 

30 1014 may increase the operating pressure within the passages 314a and 344a 
until the burst disc 336 is opened thereby permitting the pressurized fluidic 
material 1014 to pass through the radial passage 330a and into an n nmil a r 
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region 1018 defined by the second tubular support member 314, the third 
tubular support member 316, the sixth tubular support member 338, the collet 
340, the sliding sleeve 342, the valve members, 344 and 348, the shoe 358, and 
the seventh tubular support member 360. The pressurized fiuidic material 
S 1014 within the anriular region 1018 directly applies a longitudinal force upon 
the fiith tubular support member 326 and the sixth tubular support member 
338. The longitudinal force in turn is apphed to the expansion cone 318. In 
this manner, the expansion cone 318 is displaced relative to the expansion cone 
launcher 320 thereby radially expanding and plastically deforming the 
10 expansion cone launcher. 

In an alternative embodiment of the method 400, the injection and 
placement of the top plug 1016 into the liner hanger assembly 300 in step 412 
may omitted. 

In an alternative embodiment of the method 400, in step 402, the 
1 5 assembly 300 is positioned at the bottom of the wellbore 1000. 

In an alternative embodiment, as illustrated in Figs. 28a-28b, during 
operation, the assembly 300 may be used to form or repair a wellbore casing by 
implementing a method 450 in which, as illustrated in Figs. 20a-20c, the 
assembly 300 may Initially be positioned within a wellbore 1000 having a 
20 preexisting wellbore casing 1002 by coupling a conventional tubular member 
1004 defining an internal passage 1004a to the threaded portion 312b of the 
first tubular support member 312 in step 452. In a preferred embodiment, 
during placement of the assembly 300 within the wellbore 1000, fluidic 
materials 1006 within the wellbore 1000 below the assembly 300 are conveyed 
25 through the assembly 300 and into the passage 1004a by the fluid passages 

356fa, 356fb, 352a, 348a, 346a, 344a, and 314a. In this manner, surge pressures 
that can be created dmiig placement of the assembly 300 within the wellbore 
1000 are minimized. In a preferred embodiment, the float valve element 354 is 
pre-set in an auto-fiU configuration to permit the fluidic materials 1006 to pass 
30 throu^ the conical passage 352a of the valve seat 352. 

Referring to Figs. 21a-21c, in step 454, in step 454, fluidic materials 1008 
may then be ii^jected into and through the tubular member 1004 and assembly 
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""sOOtoa^Breby ensure that aU of the fluid passages 1004a, 314a, 344a, 346a, 
348a, 352a, 356fa, and 356fb are functioning properly. 

Referring to Figs. 22a-22c, in step 456, the bottom plug 1010 may then 
be iiyected into the fluidic materials 1008 and into the assembly 300 and then 
5 positioned in the throat passage 346aa of the valve member 346. In this 
manner, the region of the passage 346a upstream from the plug 1010 may be 
fhiidicfy isolated from the region of the passage 346a downstream from the plug 
1010. In a preferred embodiment, the proper placement of the plug 1010 may 
be indicated by a corresponding increase in the operaiang pressure of the fluidic 

10 material 1008. 

Referring to Figs. 29a-29c, in step 458, the fluidic material 1014 may 
then be injected into the assembly 300 to thereby hicrease the operating 
pressure within the passages 3 14a and 344a until the burst disc 336 is opened 
thereby permitting the pressurized fluidic material 1014 to pass through the 

15 radial passage 330a and into an annular region 1018 defined by the defined by 
the second tubular support member 314, the third tubular support member 
316, the sixth tubular support; member 338, the coUet 340, the sliding sleeve 
342, the valve members, 344 and 348, the shoe 358, and the seventh tubular 
support member 360. The pressurized fluidic material 1014 within the annular 

20 region 1018 directly appUes a longitudinal force upon the fifth tubular support 
member 326 and the sixth tubular support member 338. The longitudinal force 
in turn is appUed to the expansion cone 318. In this manner, the expansion 
cone 318 is displaced relative to the expansion cone launcher 320 thereby 
disengaging the collet 340 and the sHding sleeve 342 and radially expanding and 

25 plastically deforming the expansion cone launcher. In a preferred embodiment, 
the radial expansion process in step 458 is continued to a location below the 
overlap between the expansion cone launcher 320 and the preexisting wellbore 
casing 1002. 

Referring to Figs. 30a-30c, in step 460, the sUding sleeve 342 may then be 
30 displaced relative to the valve member 344 by (1) displacing the expansion cone 
' 318 in a downward direction using the tubular member 1004 and (2) applying, 
Tiging the tubular member 1004 a downward force of, for example. 
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approximately 5,000 Ibf on the assembly 300. In this manner, the couphng 
340b of the collet 340 reengages the external groove 342e of the sliding sleeve 
342. Furthermore, in this manner, the tabular member 1004, the first tubular 
support member 312, the second tubular support member 314, the third 
5 tubxilar support member 316, the expansion cone 318, the anTiular spacer 322, 
the fourth tubular support member 324, the fifth tubular support member 326, 
the sixth tubular support member 338, the collet 340, and the sliding sleeve 342 
are displaced in the longitudinal direction relative to the expansion cone 
laundier 320 and the valve member 344. In this manner, fluidic materials 
10 within the passage 344a upstream of the bottom plug 1010 may bypass the plug 
by passing throu^ the passages, 344da and 344db, the aTir.n1ar passage 342a, 
the passages, 344fa and 344fi), the annular passage 350, and the parages, 
346ca and 346cb, into the passage 348a downstream from the plug. 
Furthermore, in this manner, the fluid passage 330a is fluididy isolated firom 
15 the passages 314a and 344a. 

Referring to Figs. 31a-31c, in step 462, the hardenable fluidic sealing 
material 1012 may then be injected into the assembly 300 and conveyed 
through the passages 1004a, 314a, 344a, 344da, 344db, 342, 344fa, 344fb, 350, 
346ca, 346cb, 348a, 352b, 356fa, and 356fb into the wellbore 1000. In this 
20 manner, a hardenable fluidic sealing material such as, for example, cement, 
may be ii^jected into the pnnnliir region between the expansion cone launcher 
320 and the wellbore 1000 in order to subsequently form an ann u la r body of 
cement aroxmd the radially expanded expansion cone launcher 320. 
Furthermore, m this manner, the radial passage 330a and the rupture disc 336 
25 are not exposed to the hardenable fluidic sealing material 1012. 

Referring to Figs. 32a-32c, in step 464, upon the completion of the 
iiy'ection of the hardenable fluidic sealing material 1012, the nonhardenable 
fluidic material 1014 may be injected into the assembly 300, and the top plug 
1016 may then be injected into the assembly 300 along with the fluidic 
materials 1014 and then positioned in the throat passage 344aa of the valve 
member 344. In this manner, the region of the passage 344a upstream from the 
top plug 1016 may be fluididy isolated from the region within the passage 
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downstream from the top plug. In a preferred embodiment, tlie proper 
placement of the plug 1016 may be indicated by a corresponding increase in the 
operating pressure of the fluidic material 1014. 

Referring to Figs. 33a-33c, in step 466, the sliding sleeve 342 may then be 
5 displaced relative to the valve member 344 by displacing the tubular member 
1004 by applying, for example, an upward force of approximately 13,000 Ibf on 
the assembly 300. In this manner, the tubular member 1004, the first tubular 
support mranber 312, the second tubidar support member 314, the third 
tubular support member 316, the expansion cone 318, the annul a r spacer 322, 

10 the fourth tubular support member 324, the fifth tubular support member 326, 
the sixth tubular support member 338, the collet 340, and the sliding sleeve 342 
are displaced in the longitudinal direction relative to the expansion cone 
launcher 320 and the valve member 344. Iri this manner, fiuidic materials 
within the passage 344a upstream of the bottom plug 110 may no longer bypass 

15 the plug by passing through the passages, 344da and 344db, the armnlar 

passage 342a, the passages, 344fa and 344fl>, the annular passage 350, and the 
passages, 346ca and 346cb, into the passage 348a downstream firom the plug. 
Furthermore, m this manner, the passage 330a is no longer flmdidy isolated 
from the fluid passages 314a and 344a. 

20 Referring to Figs. 34a-34c, in step 468, the fluidic material 1014 may be 

injected into the assembly 300. The continued injection of the fluidic material 
1014 may increase the operating pressure within the passages 314a, 330a, and 
344a and the flnmilar r^on 1018. The pressurized fluidic material 1014 
within the annnlflr region 1018 directly applies a longitudinal force upon the 
25 fifUi tubular support member 326 and the sixth tubular support member 338. 
The longitudinal force in turn is applied to the expansion cone 318. In this 
manner, the expansion cone 318 is displaced relative to the expansion cone 
launcher 320 thereby completing the radial expansion of the expansion cone 
launcher. 

30 In an alternative emboditnent of the method 450, the injection and 

placement of tiie top plug 1016 into the hner hanger assembly 300 in step 464 
may omitted. 
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In an alternative embodiment of the method 450, in step 452, the 
assembly 300 is positioned at the bottom of the wellbore 1000. 

In an alternative embodiment of the method 450: (1) in step 452, the 
assembly 300 is positioned proximate a position below a preexisting section of 
the wellbore casing 1002, and (2) in step 458, the expansion cone lamicher 320, 
and any e^andable tubulars coupled to the threaded portion 320c of the 
expansion cone launcher, are radially expanded and plastically deformed until 
tiie shoe 358 of the assembly 300 is proximate the bottom of the wellbore 1000. 
In this manner, the radial expansion process using the assembly 300 provides a 
telescoping of the radially expanded tubulars into the wellbore 1000. 

In several alternative embodiments, the assembly 300 may be operated to 
form a weUbore casing by including or excluding the float valve 354. 

In several alternative embodiments, the float valve 354 may be operated 
in an auto*fill configuration in which tabs are positioned between the float valve 
354 and the valve seat 352. In this manner, fluidic materials within the 
wellbore 1000 may flow into the assembly 300 from below thereby decreasing 
surge pressures during placement of the assembly 300 within the weUbore 
1000. Furthermore, pumping fluidic materials through the assembly 300 at 
rate of about 6 to 8 bbl/min wiU displace the tabs from the valve seat 352 and 
thereby allow the float valve 354 to close. 

In several alternative embodiments, prior to the placement of any of the 
plugs, 1010 and 1016, into the assembly 300, fluidic materials can be circulated 
through the assembly 300 and into the wellbore 1000. 

In several alternative embodiments, once the bottom plug 1010 has been 
positioned into the assembly 300, fluidic materials can only be circulated 
through the assembly 300 and into the wellbore 1000 if the sHding sleeve 342 is 
in the down position. 

In several alternative embodiments, once the sliding sleeve 342 is 
positioned in the down position, the passage 330a and rupture disc 336 are 
fluidicly isolated from pressurized fluids vnthin the assembly 300. 
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In several alternative embodiments, once the top plug 1016 has been 
positioned into the assembly 300, no fluidic materials can be circulated through 
the assembly 300 and into the virellbore 1000. 

In several alternative embodiments, the assembly 300 may be operated to 

5 form or repair a wellbore casing, a pipeline, or a structural support. 

In a preferred embodiment, the design and operation of the liner hanger 
assemblies 10 and 300 are provided substantially as described and illustrated in 
Appendix A to the present application. 

la a preferred embodiment, the design and operation of the liner hanger 

10 assemblies 10 and 300 are provided substantially as described in one or more of 
the following: (1) U.S. patent appKcation serial no. 09/454,139, attorney docket 
no. 25791.03.02, ffled on 12/3/1999, (2) U.S. patent appUcation serial no. 
09/510,913, attom^ docket no. 25791.7.02, ffled on 2/23/2000, (3) U.S. patent 
application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 

15 2/10/2000, (4) U.S. patent appHcation serial no. 09/440,338, attorney docket no. 
25791.9.02, filed on 11/15/1999, (5) U.S. patent application serial no. 
09/523,460, attorney docket no. 25791.11.02, ffled on 3/10/2000, (6) U.S. patent 
application serial no. 09/512,895, attom^r docket no. 25791.12.02, ffled on 
2/24/2000, (7) U.S. patent application serial no. 09/511,941, attorney docket no. 

20 25791.16.02, ffled on 2/24/2000, (8) U.S. patent application serial no. 

09/588,946, attorn^ docket no. 25791.17.02, ffled on 6/7/2000, (9) U.S. patent 
appHcation serial no. 09/559,122, attorney docket no. 25791.23.02, ffled on 

4/26/2000, (10) U.S. patent application serial no. , attorney docket 

no. 25791.25.02, ffled on 7/9/2000, (11) U.S. provisional patent application serial 

25 no. 60/162,671, attorney docket no. 25791.27, ffled on 11/1/1999, (12) U.S. 
provisional patent application serial no. 60/154,047, attorney docket no. 
25791.29, ffled on 9/16/1999, (13) U.S. provisional patent application serial no. 
60/159,082, attom^r docket no. 25791.34, ffled on 10/12/1999, (14) U.S. 
provisional patent application serial no. 60/159,039, attorney docket no. 

30 25791.36, ffled on 10/12/1999, (15) U.S. provisional patent application serial no. 
60/159,033, attorn^ docket no. 25791.37, ffled on 10/12/1999, (16) U.S. 
provisional patent application serial no. , attorney docket no. 
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25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial no. 
60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. 

provisional patent application serial no. , attorney docket no. 

25791.45, filed on 7/28/2000, and (19) U.S. provisional patent application serial 

5 no. , attorney docket no. 25791.46, filed on 7/28/2000, the 

disclosures of which are incorporated herein by reference. 

A method of forming a wellbore casing within a borehole within a 
subterranean formation has been described that includes positioning an 
expandable tubular member within the borehole, injecting fluidic materials into 
10 the expandable tubular member, fluidicly isolating a first region from a second 
region within the e^andable tubular member, fluidicly coupling the first and 
second regions, injecting a hardenable fluidic sealing material into the 
expandable tubular member, fluidicly decoupling the first and second regions 
and injecting a non-hardenable fluidic material into the expandable tubular 
1 5 member to radially expand the tubular member. In an exemplary embodiment, 
positioning the expandable tubular member within the borehole includes 
positioning an end of the expandable tubular member adjacent to the bottom of 
the borehole. In an exemplary embodiment, the method finisher includes 
fluidicly isolating tiie second region from a third region within the expandable 
20 tubular member. 

An apparatus for forming a weUbore casing within a borehole within a 
subterranean formation has also been described that includes means for 
positioning an e^andable tubular member within the borehole, means for 
injecting fluidic materials into the expandable tubular member, means for 
25 fluidicly isolating a first region firom a second region within the expandable 
tubular member, means for fluidicly coupling the first and second regions, 
means for injecting a hardenable fluidic sealing material mto the expandable 
tubular member, means for fluidicly decoupling the first and second regions, 
and means for injecting a non-hardenable fluidic material into the expandable 
30 tubular member to radially expand the tubular member. In an exemplary 

embodiment, the means for positioning the e^andable tubular member within 
tiie borehole includes means for positioning an end of the expandable tubular 
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member adjacent to the bottom of the borehole. In an exemplary embodmient, 
the apparatus further iadudes means for fhudidy isolating the second region 
from a third region within the expandable tubular member. 

A method of forming a weDbore casing within a borehole within a 
5 subterranean formation has also been described that includes positioning an 
expandable tubular member within the borehole, injecting fluidic materials into 
the expandable tubular member, fluididy isolating a first region from a second 
region within the expandable tubular member, injecting a non-hardenable 
fluidic material into the expandable tubular member to radially expand at least 

10 a portion of the tubular member, fluididy coupling the first and second regions, 
injecting a hardenable fluidic sealing material into the expandable tubular 
member, fluididy decoupling the first and second regions, and injecting a non- 
hardenable fluidic material into the expandable tubular member to radially 
expand another portion of the tubular member. In an exemplary embodiment, 

1 5 positioning the expandable tubular manber within tiie borehole includes 

positionmg an end of the e:q)andable tubular member adjacent to the bottom of 
the borehole. In an exemplary embodiment, positioning the expandable tubular 
member within the borehole indudes positioning an end of the expandable 
tubular member atjjacent to a preexisting section of wellbore casmg within the 

20 borehole. In an exemplary embodiment, injecting a non-hardenable fluidic 
material mto the e3q)andable tubular member to radially expand at least a 
portion of the tubular member indudes injecting a non-hardenable fluidic 
material into the expandable tubular member to radially expand at least a 
portion of the tubular member until an end portion of the tubular member is 

25 positioned proximate the bottom of the borehole. In an exemplary embodiment, 
the method ftirther mdudes fluididy isolating the second r^on firom a third 
region within the expandable tubular member. 

An apparatus for forming a wdBbore casing within a borehole within a 
subterranean formation has also been described that includes means for 

30 positioning an expandable tubular member within the borehole, means for 
injecting fluidic materials into the expandable tubular member, means for 
fluididy isolating a first region fi:t)m a second region within the expandable 
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tubular member, means for injecting a non-hardenable fluidic material into the 
expandable tubular member to radially expand at least a portion of the tubular 
member, means for fluidicly coupling the first and second regions, means for 
injecting a hardenable fluidic sealing material into the expandable tubular 
5 member, means for fluidicly decoupling the first and second regions, and means 
for injecting a non-hardenable fluidic material into the expandable tubular 
member to radially e:q)and another portion of the tubular member. In an 
exemplary embodiment, the means for positioning the expandable tubular 
member within the borehole includes means for positioning an end of the 

10 expandable tubular member adjacent to the bottom of the borehole. In an 
exemplary embodiment, the means for positioning the expandable tubular 
member within the borehole includes means for positioning an end of the 
espandable tubular member adjacent to a preexisting section of wellbore casing 
within the borehole. In an exemplary embodiment, the means for injecting a 

1 5 non-hardenable fluidic material into the expandable tubular member to radially 
expand at least a portion of the tubular member includes means for injecting a 
non-hardenable fluidic material into the e^andable tubtdar member to radially 
e^and at least a portion of the tubular member until an end portion of the 
tubular member is positioned proximate the bottom of the borehole. In an 

20 exemplary embodiment, the apparatus further includes means for fluidicly 
isolating the second region from a third region withia the expandable tubular 
member. 

An apparatus for forming a wellbore casing within a borehole within a 
subterranean formation has also been described that includes a first annular 

25 support member defining a first fluid passage and one or more first radial 
passages having pressure sensitive valves fluidicly coupled to the first fluid 
passage, an annular expansion cone coupled to the first arimilar support 
member, an expandable tubular member movably coupled to the expansion 
cone, a second annular support member defining a second fluid passage coupled 

30 to the expandable tubular member, an annular valve member defining a third 
fluid passage fluidicly coupled to the first and second fluid passages having first 
and second throat passages, defining second and third radial passages fluidicly 
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coupled to the tliird fluid passage, coupled to the second annular support 
member, and movably coupled to the first annular support member, and an 
fl-nmilar sleeve releasably coupled to the first annular support member and 
movably coupled to the gnrinlflr valve member for controllably fluidicfy coupling 
5 the second and third radial passages. An annular region is defined by the 
region between the tubular member and the first annular support meinber, the 
second mrmUr support member, the annular valve member, and the annular 
sleeve. 

An apparatus for forming a wellbore casing in a borehole m a 

10 subterranean formation l^^g also been described that includes means for 
radially expanding an expandable tubular member, and means for injecting a 
hardenable fluidic sealing material into an annulus between the expandable 
tubular member and the borehole. In an exemplary embodiment, the means for 
injecting a hardenable fluidic sealing material into an annulus between the 

1 5 expandable tubular member and the borehole includes a shding sleeve valve. 

A method of operating an apparatus for forming a wellbore cas ing within 
a borehole within a subterranean formation has also been described in which 
the apparatus includes a first annular support member defining a first fluid 
passage and one or more first radial passages having pressure sensitive valves 

20 fluididy coupled to the first fluid passage, an annular expansion cone coupled to 
ihe first anTmlflr support member, an expandable tubular member movably 
coupled to the expansion cone, a second annnlar support member defining a 
second fluid passage coupled to the e^andable tubular member, an annular 
valve member defining a third fluid passage fluidicly coupled to the first and 

25 second fluid passages having top and bottom throat passages, defining second 
and third radial passages fluididy coupled to the third fluid passage, coupled to 
the second annular support member, and movably coupled to the first annular 
support member, and an annular sleeve releasably coupled to the first annular 
support member and movably coupled to the annnlar valve member for 

30 controllably fluididy coupling the second and third radial passages. An annnlar 
region is defined by the region between the tubular member and the first 
flTinular support member, the second annular support member, the annular 
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valve member, and the annular sleeve. The method includes positioning the 
apparatus within the borehole, injecting fluidic materials into the first, second 
and third fluid passages, positioning a bottom plug in the bottom throat 
passage, displacing the anTmlflr sleeve to fluidicly couple the second and third 
5 radial passages, injecting a hardenable fluidic sealing material through the first, 
second, and third fluid passages, and the second and third radial passages, 
displacing the ^nmilar sleeve to fluidicly decouple the second and third radial 
passages, and injecting a non-hardenable fluidic material through the first fluid 
passage and the first radial passages and pressure sensitive valves into the 

10 flnrmlflr region to radially expand the expandable tubular member. In an 

exemplary embodiment, positioning the apparatus within the borehole includes 
positioning an end of the expandable tubular member adjacent to ttie bottom of 
the borehole. In an exemplary embodiment, the method ftuther includes 
positioning a top plug in the top throat passage. 

1 5 A method of operating an apparatus for forming a wellbore casing within 

a borehole within a subterranean formation has also been described in which 
the apparatus includes a first annuls support member defining a first fluid 
passage and one or more first radial passages having pressure sensitive valves 
fluidicly coupled to the first fluid passage, an annular expansion cone coupled to 

20 the first annular support member, an expandable tubular member movably 
coupled to the expansion cone, a second annular support member defining a 
second fluid passage coupled to the expandable tubular member, an annular 
valve member defining a third fluid passage fluidicly coupled to the first and 
second fluid passages having top and bottom throat passages, defining second 
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apparatus within the borehole, iiyectmg fluidic materials into the first, second 
and third fluid passages, positioning a bottom plug in the bottom throat 
passage, injecting a non-hardenable fluidic material thron^i the first fluid 
passages and the first radial passages and pressure sensitive valves into the 

5 annular region to radiaUy expand a portion of the expandable tubular member, 
displacing the annular sleeve to fluidicly couple the second and third radial 
passages, injecting a hardenable fluidic sealing material through the first, 
second, and third fluid passages, and the second and third radial passages, 
displacing the annular sleeve to fluidicly decouple the second and third radial 

10 passages, and iiyecting a non-hardenable fluidic material through the first fluid 

passage and the first radial passages and pressure sensitive valves into the 
aniinlflr region to radially expand another portion of the expandable tubular 
member. In an exemplary embodiment, positioning the apparatus within the 
borehole includes positioning an end of the expandable tubular member 

15 adjacent to the bottom of the borehole. In an exemplary embodiment, 

positioning the apparatus within the borehole includes positioning an end of the 
expandable tubular member adjacent to a preexisting section of wellbore casing 
within the borehole. In an exemplary embodiment, injecting a non-hardenable 
fluidic material into the first fluid passage and first radial passages and 

20 pressure sensitive valves to radially expand a portion of the expandable tubular 
member includes injecting a non-hardenable fluidic material into the first fluid 
passage and first radial passages and pressure sensitive valves to radially 
expand the expandable tubular member until an end portion of the tubular 
member is positioned proximate the bottom of the borehole. In an exemplary 

25 embodiment, the method finiher includes positioning a top plug in the top 
throat passage. 

A method of coupling an expandable tubular member to a preexisting 
structure such as, for example, a wellbore casing, a pipeline, or a structural 
support has also been described that includes positioning an expandable tubular 
30 member within the preexisting structure, injecting fluidic materials into the 
expandable tubular member, fluidicly isolating a first region fi:om a second 
region within the expandable tubular member, fluidicly coupling the first and 
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second regions, injecting a hardenable fluidic sealing material into the 
eapandable tubular member, fluidicly decoupling the first and second regions 
and injecting a non-hardenable fluidic material into the expandable tubular 
member to radially espand the tubular member. In an exemplaiy embodiment, 
S positioning the expandable tubular member within the preexisting structure 
includes positioning an end of the e^andable tubular member adjacent to the 
bottom of the preexistiog structure. In an exemplary embodiment, the method 
further includes fluidicly isolating the second region from a third region within 
the expandable tubular member. 
10 An apparatus for coupling an expandable tubular member to a 

preexisting structure such as, for example, a wellbore casing, a pipeline, or a 
structural support has also been described that includes means for positioning 
the expandable tubular member within the preexisting structure, means for 
injecting fluidic materials into the e:q)andable tubular member, means for 
IS fluidicly isolating a first region fix>m a second region within the e^andable 
tubular member, means for fluidicly coupling the first and second regions, 
means for injecting a hardenable fluidic sealing material into the e:^andable 
tubular member, means for fluidicly decoupling the first and second regions, 
and means for injecting a non-hardenable fluidic material into the expandable 
20 tubular member to radially expand the tubular member. In an exemplary 

embodiment, the means for positioning the expandable tubular member within 
the preexisting structure includes means for positioning an end of the 
expandable tubular member adjacent to the bottom of the preexisting structure. 
In an exemplary embodiment, the apparatus further includes means for 
25 fluidicly isolating the second region from a third region within the expandable 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable 
tubular member within the preexisting structure, injecting fluidic materials 
30 into the expandable tubular member, fluidicly isolating a first region from a 
second region within the expandable tubular member, injecting a non- 
hardenable fluidic material into the expandable tubular member to radially 
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" expand at least a portion of the tubular member, fluidicly coupling the first and 
second regions, injecting a hardenable fluidic sealing material into the 
expandable tubular member, fluidicly decoupling the first and second regions, 
and injecting a non-hardenable fluidic material into the expandable tubular 
5 membertoradially expand another portion of the tubular member. In an 
exemplary embodiment, positioning the espandable tubular member within the 
preexisting structure includes positioning an end of the expandable tubular 
member adjacent to the bottom of the preexisting structure. In an exemplary 
embodiment, positioning the expandable tubular member within the 

1 0 preexisting structure includes positioning an end of the expandable tubular 
member adjacent to a preexisting section of a structural element within the 
preexisting structure. In an exemplary embodiment, injecting a non- 
hardenable fluidic material into the expandable tubular member to radially 
expand at least a portion of the tubular member includes injecting a non- 

1 5 hardenable fluidic material into the expandable tubular member to radially 
expand at least a portion of the tubular member until an end portion of the 
tubular member is positioned proximate the bottom of the preexisting 
structure. In an exemplary embodiment, the method finiJier includes fluidicly 
isolating the second region from a third region within the expandable tubular 

20 member. 

An apparatus for coupling an espandable tubular member to a 
preexisting structure such as, for example, a weUbore casing, a pipeline, or a 
structural support has also been described that includes means for positioning 
the expandable tubular member within the preexisting structure, means for 

25 injecting fluidic materials into the expandable tubular member, means for 
fluidicly isolating a first region from a second region within the expandable 
tubular member, means for injecting a non-hardenable fluidic material into the 
expandable tubular member to radially e^and at least a portion of the tubular 
member, means for fluidicly coupling the first and second regions, means for 

30 injecting a hardenable fluidic sealing material into the expandable tubular 

member, means for fluidicly decoupling the first and second regions, and means 
for ii\jecting a non-hardenable fluidic material into the e:q>andable tubular 
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member to radially expand another portion of the tubular member. In an 
exemplary embodiment, the means for positioning the e]q>andable tubular 
member within the preexisting structure indudes means for positioning an end 
of the expandable tubular member adjacent to the bottom of the preexisting 
5 structure. In an exemplary embodiment, the means for positioning the 
expandable tubular member within the preexisting structure includes means 
for positioning an end of the expandable tubular member adjacent to a 
preexisting structural element within the preexisting structure. In an 
exemplary embodiment, the means for injecting a non-hardenable fluidic 

10 material into the expandable tubular member to radially expand at least a 
portion of the tubular member includes means for injecting a non-hardenable 
fluidic material into the expandable tubular member to radially expand at least 
a portion of the tubular member until an end portion of the tubular member is 
positioned proximate the bottom of the preexisting structure. In an exemplary 

1 5 embodiment, the apparatus further includes means for fluidicly isolating the 
second region from a third region within the espandable tubular member. 

An apparatus for coupling an expandable tubular member to a 
preexisting structure such as, for example, a wellbore casing, a pipeline, or a 
structural support has also been described that includes a first annular support 

20 member defining a first fluid passage and one or more first radial passages 
having pressure sensitive valves fluidicly coupled to the first fluid passage, an 
fiTiTiiilflr expansion cone coupled to the first annular support member, an 
expandable tubular member movably coupled to the expansion cone, a second 
annular support member defining a second fluid passage coupled to the 

25 expandable tubular member, an annular valve member defining a third fluid 
passage fluidicly coupled to the first and second fluid passages having first and 
second throat passages, defining second and third radial passages fluidicly 
coupled to the third fluid passage, coupled to the second annular support 
member, and movably coupled to the first annular support member, and an 

30 annular sleeve releasably coupled to the first annular support member and 

movably coupled to the annular valve member for controUably fluidicly coupling 
the second and third radial passages. An annular region is defined by the 
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region between the tubular member and the first a nm i l ar support member, the 
second flnrinlar support member, the flrtrmlar valve member, and the annular 
sleeve. 

An apparatus for coupling an expandable tubular member to a 
5 preexisting structure such as, for example, a weUbore casing, a pipeline, or a 
structural support has also been described that includes means for radially 
esgaanding an expandable tubular member, and means for injecting a 
hardenable fluidic sealing material into an annulus between the expandable 
tubular member and the borehole. In an exemplary embodiment, the means for 

10 injecting a hardenable fluidic sealing material into an annulus between the 
expandable tubular member and the borehole includes a sliding sleeve valve. 

A method of operating an apparatus for coupling an e^andable tubular 
member to a preexisting structure such as, for example, a wellbore casing, a 
pipeline, or a structural support has also been described in which the apparatus 

15 includes a first annular support member defining a first fluid passage and one 
or more fitrst radial passages having pressure sensitive valves fluidicly coupled 
to the first fluid passage, an flTmiilar expansion cone coupled to the first 
annular support member, an expandable tubular member movably coupled to 
the expansion cone, a second aimular support member defining a second fluid 

20 passage coupled to the expandable tubular member, an anriiilar valve member 
defining a third fluid passage fluidicly coupled to the first and second fluid 
passages having top and bottom throat passages, defining second and third 
radial passages fluidicly coupled to the third fluid passage, coupled to the 
second f^nrmlnr support member, and movably coupled to the first a nmil a r 

25 support member, and an annular sleeve releasably coupled to the first an m i l ar 
support member and movably coupled to the annular valve member for 
controUably fluidicly coupling the second and third radial passages. An annular 
region is defined by the region between the tubular member and the first 
^Tmnlar support member, the second annular support member, the a nnul a r 

30 valve member, and the annular sleeve. The method includes positioning the 
apparatus within the preexisting structure, injecting fluidic materials into the 
first, second and third fluid passages, positioning a bottom plug in the bottom 
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throat passage, displacing the aimular sleeve to fluididy couple the second and 
third radial passages, injecting a hardenable fluidic sealing material through the 
first, second, and third fluid passages, and the second and third radial passages, 
displacing the annular sleeve to fluidicly decouple the second and third radial 
5 passages, and injecting a non-hardenable fluidic material through the first fluid 
passage and the first radial passages and pressure sensitive valves mto the 
aTiTinlar region to radially expand the expandable tubular member. In an 
exemplary embodiment, positioning the apparatus within the preexistmg 
structure includes positioning an end of the expandable tubular member 
10 adjacent to the bottom of the preexisting structure. In an exemplary 

embodiment, the method fiirther includes positioning a top plug in the top 
throat passage. 

A method of operating an apparatus for coupling an expandable tubular 
member to a preexisting structure such as, for example, a wellbore casing, a 

15 pipeline, or a structural support has also been described in which the apparatus 
includes a first annular support member defining a first fluid passage and one 
or more first radial passages having pressure sensitive valves fluidicly coupled 
to the first fluid passage, an annular expansion cone coupled to the first 
annular support member, an expandable tubular member movably coupled to 

20 . the e^ansion cone, a second annular support member defining a second fluid 
passage coupled to the expandable tubular member, an annular valve member 
defining a third fluid passage fluidicly coupled to the first and second fluid 
passages having top and bottom throat passages, defining second and third 
radial passages fluidicly coupled to the third fluid passage, coupled to the 

25 second annular support member, and movably coupled to the first anniilar 
support member, and an annular sleeve releasably coupled to the first annular 
support member and movably coupled to the annular valve member for 
controUably fluidicly coupling the second and third radial passages. An annular 
region is defined by the region between the tubular member and the first 

30 annular support member, the second annular support member, the annular 
valve member, and the annular sleeve. The method includes positioning the 
apparatus within the preexisting structure, injecting fluidic materials into the 
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first, second and third fluid passages, positioning a bottom plug in the bottom 
throat passage, injecting a non-hardenable fluidic material throu^ the first 
fluid passages and the first radial passages and pressure sensitive valves into 
the atimilflr region to radially expand a portion of the expandable tubular 
5 member, displacing the anTmlflr sleeve to fluidicly couple the second and third 
radial passages, injecting a hardenable fluidic sealing material through the first, 
second, and third fluid passages, and the second and third radial passages, 
displacing the flmmlflr sleeve to fluidicly decouple the second and third radial 
passages, and injecting a non-hardenable fluidic material through the first fluid 

10 passage .and the first radial passages and pressure sensitive valves into the 
P TiTinlflr region to radially expand another portion of the expandable tubular 
member. In an exemplary embodiment, positioning the apparatus within the 
preexisting structure includes positioning an end of the expandable tubular 
member adjacent to the bottom of the preexisting structure. In an exemplary 

15 embodiment, positioning the apparatus within the preexisting structure 
includes positioning an end of the expandable tubular member adjacent to a 
preexisting section of a structural element casing witiiin the preexistin g 
structure. In an exemplary embodiment, injecting a non-hardenable fluidic 
material into the first flxiid passage and first radial passages and pressure 

20 sensitive valves to radially expand a portion of the expandable tubular member 
includes injecting a non-hardenable fluidic material into the first fluid passage 
and first radial passages and pressure sensitive valves to radially expand the 
expandable tubular member until an end portion of the tubular member is 
positioned proximate the bottom of the preexisting structure. In aa exemplary 

25 embodiment, the method further includes positioning a top plug in the top 
throat passage. 

Although this detailed description has shown and described illustrative 
embodiments of the invention, this description contemplates a wide range of 
modifications, changes, and substitutions. In some instances, one may employ 
30 some features of the present invention without a corresponding use of the other 
features. Accordingly, it is appropriate that readers should construe the 
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appended claims broadly, and in a manner consistent with the scope of the 
invention. 
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Claims 

What is claimed is: 

1 1. A method of forming a wellbore casing within a borehole within a 

2 subterranean formation, comprising: 

3 positioning an expandable tubular member within the borehole; 

4 injecting fluidic materials into the expandable tubular member; 

5 fluidicly isolating a first region from a second region within the 

6 expandable tubular member; 

7 fluidicly coupling the first and second regions; 

8 injecting a hardenable fluidic sealing material into the expandable 

9 tubular member; 

10 fluidicly decoupling the first and second regions; and 

1 1 injecting a non-hardenable fluidic material into the expandable tubular 

12 member to radially expand the tubular member. 

1 2. The method of claim 1, wherein positioning the expandable tubular 

2 member within the borehole comprises: 

3 positioning an end of the expandable tubular member adjacent to tiie 

4 bottom of the borehole. 

1 3. The method of claim 1, further comprising: 

2 fluididy isolating the second region from a third region within the 

3 ra^jandable tubular member. 

1 4. An apparatus for forming a wellbore casing within a borehole within a 

2 subterranean formation, comprising: 

3 means for positioning an e^andable tubular member within the 

4 borehole; 

5 means for injecting fluidic materials into the escpandable tubular 

6 member; 

7 means for fluidicly isolating a first region from a second region within 

8 the expandable tubular member; 
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9 means for fluidicly coupling the first and second regions; 

10 means for injecting a hardenable ilmdic sealing material into the 

1 1 expandable tubular member; 

12 means for fluididy decoupling the first and second regions; and 

13 means for injecting a non-hardenable fluidic material into the 

14 expandable tubular member to radially e3q)and the tubular 

15 member. 

1 5. The apparatus of claim 4, wherein the means for positioning the 

2 expandable tubular member within the borehole comprises: 

3 means for positioning an end of the expandable tubular member adjacent 

4 to the bottom of the borehole. 

1 6. The apparatus of claim 4, further comprising: 

2 means for fluidicly isolating the second region firom a third region within 

3 the expandable tubular member. 

1 7. A method of forming a wellbore casing within a borehole within a 

2 subterranean formation, comprising: 

3 positioning an expandable tubular member within the borehole; 

4 injecting fluidic materials into the expandable tubular member; 

5 fluidicly isolating a first region fix)m a second region within the 

6 expandable tubular member; 

7 injecting a non-hardenable fluidic material into the expandable tubular 

8 member to radially expand at least a portion of the tubular 

9 member; 

1 0 fluidicly coupling the first and second regions; 

1 1 injecting a hardenable fluidic sealing material into the expandable 

12 tubular member; 

13 fluidicly decoupling the first and second regions; and 
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14 iiyectmg a non-hardenable fluidic material into the expandable tubular 

15 member to radially expand another portion of the tubular 

16 monber. 

1 8. The method of claim 7, wherein positioning the expandable tubular 

2 member within the borehole comprises: 

3 positioning an end of the expandable tubular member adjacent to the 

4 bottom of the borehole. 

1 9. The method of claim 7, whereiu positioning the expandable tubular 

2 member wii^i the borehole comprises: 

3 positioning an end of the expandable tubular member adjacent to a 

4 preexisting section of wellbore casing within the borehole. 

1 10. The method of claim 7, wherein injecting a non-hardenable fluidic 

2 material into the expandable tubular member to radially expand at least a 

3 portion of the tubular member comprises: 

4 injecting a non-hardenable fluidic material into the expandable tubular 

5 member to radially expand at least a portion of the tubular 

6 member until an end portion of the tubular member is positioned 

7 proximate the bottom of the borehole. 

1 11. The method of daim 7, furthCT comprising: 

2 fluididy isolating the second region from a third region wiiJun the 

3 e^andable tubular member. 

1 12. An aRparatus for fonning a wellbore casing within a borehole within a 

2 subterranean formation, comprising: 

3 means for positioning an expandable tubular member within the 

4 borehole; 

5 m ep Tip for injecting fluidic materials into the expandable tubular 

6 member; 
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7 means for fluidicly isolating a first region from a second region within 

8 the e^andable tubular member; 

9 means for injecting a non-hardenable fluidic material into the 

10 expandable tubular member to radially expand at least a portion of 

1 1 the tubular member; 

12 means for fluidicly coupling the first and second regions; 

13 means for injecting a hardenable fluidic sealing material into the 

14 esqpandable tubular member; 

1 5 means for fluidicly decoupling the first and second regions; and 

16 means for injecting a non-hardenable fluidic material into the 

17 e25)andable tubular member to radially expand another portion of 

1 8 the tubular member. 

1 13. The apparatus of claim 12, wherein means for positioning the expandable 

2 tubular member within the borehole comprises: 

3 . means for positioning an end of the expandable tubular member adjacent 

4 to the bottom of the borehole. 

1 14. The apparatus of claim 12, wherein means for positioning the expandable 

2 tubular member within the borehole comprises: 

3 means for positioning an end of the expandable tubular member adjacent 

4 to a preexisting section of wellbore casing within the borehole. 

1 15. The apparatus of claim 12, wherein means for injecting a non-hardenable 

2 fluidic material into the expandable tubular member to radially e^and at least 

3 a portion of the tubular member comprises: 

4 means for injecting a non-hardenable fluidic material into the 

. 5 expandable tubular member to radially expand at least a portion of 

6 the tubular member until an end portion of the tubular member is 

7 positioned proximate the bottom of the borehole. 

1 16. The apparatus of claim 12, further comprising: 
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1 17. An apparatus for forming a wellbore casing within a borehole within a 

2 subterranean formation, comprising: 

3 a first flTiTtnlar support member defining a first fluid passage and one or 

4 more first radial passages having pressure sensitive valves fluidicly 

5 coupled to the first fluid passage; 

6 an flpriTilar expansion cone coupled to the first annular support member; 

7 an expandable tubular member movably coupled to the expansion cone; 

8 a second annular support member defining a second fluid passage 

9 coupled to the expandable tubular member, 

10 an p-nmilar valve member defining a third fluid passage fluidicly coupled 

11 to the first and second fluid passages having fijrst and second 

12 throat passages, definmg second and third radial passages fluidicly 

13 coupled to the third fluid passage, coupled to the second anmilar 

14 support member, and movably coupled to the first annular support 

15 member; and 

16 an fi-nmilflr sleeve releasably coupled to the first annnlar support member 

17 and movably coupled to the annular valve member for controUably 

1 8 fluidicly coupling the second and third radial passages; and 

19 wherein an arimilar region is defined by the region between the tubular 

20 member and the first f^riniilpr support member, the second 

21 annular support member, the annular valve member, and the 

22 annular sleeve. 

1 18. An apparatus for forming a wellbore casing in a borehole in a 

2 subterranean formation, comprising: 

3 means for radially expanding an expandable tubular member; and 

4 means for injecting a hardenable fluidic sealing material into an annulus 

5 between the expandable tubular member and the borehole. 



1 19. The apparatus of claim 18, wherein the means for injecting a hardenable 

2 fluidic sealing material into an annulus between the e^andabletu^ 

3 member and the borehole, comprises: 
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1 20. A method of operating an apparatus for forming a wellbore casing within 

2 a borehole within a subterranean formation, the apparatus comprising: 



3 a jSorst flnmilflr support member defining a first fluid passage and one or 

4 more first radial passages having pressure sensitive valves fluididy 

5 coupled to the first fluid passage; 

6 an flrtTinlflr ezpansion cone coupled to the first annular support member, 

7 an expandable tubular member movabty coupled to the espansion cone; 

8 a second annular support member defining a second fluid passage 

9 coupled to ihe expandable tubular member; 

10 an annular valve member defining a third flxiid passage fliiididy coupled 

11 to the first and second fluid passages having top and bottom 

12 throat passages, defining second and third radial passages fluidicly 

13 coupled to the third fluid passage, coupled to the second a nnul a r 

14 support member, and movably coupled to the first annular support 

15 member; and 

16 an armnlflr sleove releasably coupled to the first annular support member 

17 and movably coupled to the annular valve member for controUably 
1 s fluidicly coupling the second and third radial passages; and 

19 wherein an prinnlflr region is defined by the region between the tubular 

20 member and tiie first annular support member, the second 

21 nnrmlar support member, the annular valve member, and tiie 

22 annular sleeve; 

23 the method comprising: 

24 positioning the apparatus within the borehole; 

25 injecting fluidic materials into the first, second and third fluid 

26 passages; 

27 positioning a bottom plug in the bottom throat passage; 

28 displacing the annular sleeve to fluidicly couple tiae second and 

29 third radial passages; 
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30 injecting a hardenable fluidic sealing material through the first, 

3 1 second, and third fluid passages, and the second and third 

32 radial passages; 

33 displacing the OTTmlar sleeve to fluidicly decouple the second and 

34 third radial passages; and 

35 injecting a non-hardenable fluidic material through the first fluid 

36 passage and the first radial passages and pressure i^nsitive 

37 valves into the annular region to radially expand the 

38 expandable tubular member. 

1 21. The method of claim 20, wherein positioning the apparatus within the 

2 borehole comprises: 

3 positioning an end of the expandable tubular member adjacent to the 

4 bottom of the borehole. 

1 22. The method of claim 20, ftuHJier comprising: 

2 positioning a top plug in tibie top throat passage. 

1 23. A method of operating an apparatus for forming a wellbore casing within 

2 a borehole within a subterranean formation, the apparatus comprising: 

3 a first flTiriiilflr support member defining a first fluid passage and one or 

4 more first radial passages having pressure sensitive valves fluidicly 

5 coupled to the first fluid passage; 

6 an primilflr expansion cone coupled to the first annular support member; 

7 an expandable tubular member movably coupled to the expansion cone; 
g a second flriTmlar support member defining a second fluid passage 

9 coupled to the expandable tubular member; 

10 an f^nmilar valve member defining a third fluid passage fluidicly coupled 

1 1 to the first and second fluid passages having top and bottom 

12 throat passages, defining second and third radial passages fluidicly 

13 coupled to the third fluid passage, coupled to the second annular 
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14 support member, and movably coupled to the first a T i nnlar support 

15 mernb^; and 

16 an nTiTinlflr sleeve releasably coupled to the first annular support member 

17 and movably coupled to the annular valve member for controllably 
1 g fluididy coupling the second and third radial passages; and 

19 wherein an amiular region is defined by the region between the tubular 

20 member and the first annular support member, the second 

21 annular support membra:, the annular valve member, and the 

22 annular sleeve; 

23 the method comprising: 

24 positioning the apparatus within the borehole; 

25 injecting fluidic materials into the first, second and third fluid 

26 passages; 

27 positioning a bottom plug in the bottom throat passage; 

28 injecting a non-hardenable fluidic material through the first fluid 

29 passages and the first radial passages and pressure sensitive 

30 valves into the annular region to radially expand a portion 

31 of the expandable tubular member; 

32 displacing the flrirmlar sleeve to fluidiely couple the second and 

33 third radial passages; 

34 injecting a hardenable fliddic sealing material through the first, 

35 second, and third fluid passages, and the second and third 

36 radial passages; 

37 displacing the annular sleeve to fluididy decouple the second and 

38 thkd radial passages; and 

39 injecting a non-hardenable fluidic material through the first fluid 

40 passage and the first radial passages and pressure sensitive 

41 valves into the anmilar region to radially e^and another 

42 portion of the espandable tubular member. 

1 24. The method of daun 23, wherein positioning the apparatus within the 

2 borehole comprises: 
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3 positioning an end of the expandable tubular member adjacent to the 

4 bottom of the borehole. 

1 25. The method of claim 23, wherein positioning the apparatus within the 

2 borehole comprises: 

3 positioning an end of the expandable tubular member adjacent to a 

4 preexisting section of wellbore casing within the borehole. 



1 26. The method of claim 23, wherein injecting a non-hardenable fluidic 

2 material into the first fluid passage and first radial passages and pressure 

3 sensitive valves to radially expand a portion of the expandable tubular member 

4 comprises: 



5 injecting a non-hardenable fluidic material into the first fluid passage 

6 and first radial passages and pressure sensitive valves to radially 

7 expand the expandable tubular member until an end portion of 
g the tubular member is positioned proximate the bottom of the 
9 borehole. 

1 27. The method of claim 23, further comprisiug: 

2 positioning a top plug in the top throat passage. 

1 28. A method of coupling an e^andable tubular member to a preexisting 

2 structure, comprising: 

3 positioning the expandable tubular member within the preexisting 

4 structure; 

5 ii^ecting fluidic materials into the expandable tubular member; 

6 fluidicly isolating a first region fi*om a second region within the 

7 expandable tubular member; 

8 fluidicly coupling the first and second regions; 

9 injecting a hardenable fluidic sealing material into the expandable 

10 tubular member; 

1 1 fluidicly decoupling the first and second regions; and 
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12 injecting a non-hardenable fluidic material into the expandable tubular 

13 member to radially expand the tubular member. 

1 29. The method of claim 28, wherein positioning the expandable tubular 

2 member within the preexisting structure comprises: 

3 positioning an end of the expandable tubular member adjacent to the 

4 bottom of the preexisting structure. 

1 30. The method of claim 28, further comprising: 

2 fluidicly isolating the second region from a third region within the 

3 expandable tubular member. 

1 31. An apparatus for coupling an e:q>andable tubular member to a 

2 preexisting structure, comprising: 

3 means for positioning the expandable tubular member within the 

4 preexisting structure; 

5 means for injecting fluidic materials into the expandable tubular 

6 member; 

7 means for fluidicly isolating a first region from a second region within 

8 the expandable tubular member; 

9 means for fluidicly coupling the first and second regions; 

10 means for injecting a hardenable fluidic sealing material into the 

1 1 expandable tubular member; 

12 means for fluidicly decoupling the fibrst and second regions; and 

13 means for injecting a non-hardenable fluidic material into the 

14 expandable tubular member to radially expand the tubular 

15 member. 

1 32. The apparatus of claim 31, wherein the means for positioning the 

2 e^andable tubular member within the preexisting structure comprises: 

3 means for positioning an end of the expandable tubular member adjacent 

4 to the bottom of the preexisting structure. 



-62- 



wo 02/23007 PCT/USOl/28960 

1 33. The apparatus of claim 31, further comprising: 

2 means for flnidicly isolating the second region fit)m a third region within 

3 the expandable tubular member. 

1 34. A method of coupling an e^andable tubular member to a preexisting 

2 structure, comprising: 

3 positioning the expandable tubular member within the preexisting 

4 structure; 

5 injecting fluidic materials into the expandable tubular member; 

6 fluidicly isolating a first region from a second region within the 

7 expandable tubular member; 

8 injecting a non-hardenable fluidic material into the expandable tubular 

9 member to radially expand at least a portion of the tubular 

10 member; 

1 1 fluidicly coupling the first and second regions; 

12 injecting a hardenable fluidic sealing material into the expandable 

13 tubular member; 

14 fluidicly decoupling the first and second regions; and 

15 injecting a non-hardenable fluidic material into the expandable tubular 

16 member to radially e^and another portion of the tubular 

17 member. 

1 35. The method of claim 34, wherein positioning the expandable tubular 

2 member within the preexisting structure comprises: 

3 positioning an end of the expandable tubular member adjacent to the 
. 4 bottom of the preexisting structure. 



1 36. The method of claim 34, wherein positioning the expandable tubular 

2 member within the preexisting structure comprises: 
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3 positioning an end of the expandable tubular member adjacent to a 

4 preexisting tubular structural element within the preexisting 

5 structure. 

1 37. The method of claim 34, wherein injecting a non-hardenable fluidic 

2 material into the expandable tubular member to radially expand at least a 

3 portion of the tubular member comprises: 

4 injecting a non-hardenable fluidic material into the expandable tubular 

5 member to radially expand at least a portion of the tubtdar 

6 member until an end portion of the tubular member is positioned 

7 proximate the bottom of the preexisting structure. 

1 38. The method of claim 34, ftirther comprising: 

2 fluididy isolating the second region from a third region within the 

3 expandable tubular member. 

1 39. An apparatus for coupling an expandable tubular member to a 

2 preexisting structure, comprising: 

3 means for positioning the expandable tubular member within the 

4 preexisting structure; 

5 means for iz^ecting fluidic materials into the expandable tubular 

6 member; 

7 means for fluidicly isolating a first region firom a second region within 

8 the expandable tubular member; 

9 means for injecting a non-hardenable fluidic material into the 



expandable tubular member to radially expand at least a portion of 

the tubular member; * 
means for fluidicly coupling the first and second regions; 
means for injecting a hardenable fluidic sealing material into the 

expandable tubular member; 
means for fluidicly decoupling the first and second regions; and 
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16 means for injecting a non-hardenable fluidic material into the 

17 expandable tubular memJber to radially expand another portion of 

1 8 the tubular member. 

1 40. The apparatus of claim 39, wherein means for positioning the expandable 

2 tubular member within the preexisting structure comprises: 

3 means for positioning an end of the expandable tubular member adjacent 

4 to the bottom of the preexisting structure. 

1 41. The apparatus of claim 39, wherein means for positioning the e^andable 

2 tubular member within the preexisting structure comprises: 

3 means for positioning an end of the expandable tubular member adjacent 

4 to a preexisting structural element within the preexisting 

5 structure. 

1 42. The apparatus of claim 39, wherein means for injecting a non-hardenable 

2 fluidic material into the expandable tubular member to radially expand at least 

3 a portion of the tubular member comprises: 

4 . means for injecting a non-hardenable fluidic material into tiie 

5 expandable tubular member to radially expand at least a portion of 

6 the tubular member until an end portion of the tubular member is 

7 positioned proximate the bottom of the preexisting structure. 

1 43. The apparatus of claim 39, fiui;her comprising: 

2 means for fluidicly isolatiug the second region from a third region within 

3 the expandable tubular member. 
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1 44. An apparatus for coupling an expandable tubular member to a 

2 preexisting structure, comprising: 

3 a first annular support member defining a first fluid passage and one or 

4 more first radial passages having pressure sensitive valves fluidicly 

5 coupled to the first fluid passage; 

6 an annular expansion cone coupled to the first a nnul a r support member; 

7 an expandable tubular member movably coupled to the expansion cone; 

8 asecondannular support member defining a second fluid passage 

9 coupled to the expandable tubular member; 

10 an annular valve member defining a third fluid passage fluidicly coupled 
IX to the first and second fluid passages having first and second 

12 throat passages, defining second and third radial passages fluidicfy 

13 coupled to the third fluid passage, coupled to the second annular 

14 support member, and movably coupled to the first annular support 

15 member; and 

16 an annular sleeve releasably coupled to the first a nnul a r support member 

1 7 and movably coupled to the annular valve member for controllably 

1 8 fluidicly coupliag the second and third radial passages; and 

19 wherein an flnnnlflr region is defined by the region between the tubular 

20 member and the first annular support member, the second 

2 1 flTiTwilnr support member, the annular valve member, and the 

22 annular sleeve. 



1 45. An apparatus for coupling an expandable tubular member to a 

2 preexisting structure, comprising: 

3 means for radially expanding an expandable tubular member; and 

4 means for injecting a hardenable fluidic sealing material into an annulus 

5 between tiie expandable tubular member and the borehole. 

1 46. The apparatus of claim 45, wherein the means for injecting a hardenable 

2 fluidic sealing material into an annulus between the expandable tubular 

3 member and the borehole, comprises: 
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1 47. A method of operatmg an apparatus for coupling an e3q)andabletabu^ 

2 member to a preeasting structure, the apparatus comprising: 

3 a first annular support member defining a first fluid passage and one or 

4 more first radial passages having pressure sensitive valves fluididy 

5 coupled to the first fluid passage; 

6 an amiular expansion cone coupled to the first annular support member, 

7 an expandable tubular member movably coupled to the expansion cone; 

8 a second annular support member definmg a second fluid passage 

9 coupled to the expandable tubular member; 

10 an amiular valve member defining a third fluid passage fluidicly coupled 

21 to the first and second fluid passages having top and bottom 

12 throat passages, defining second and third radial passages fluididy 

13 coupled to the third fluid passage, coupled to the second annular 

14 support member, and movably coupled to the first annular support 

15 member; and 

16 an annular sleeve releasably coupled to the first annular support member 

17 and movably coupled to the annular valve member for controllably 
Ig flmdidy coupling the second and third radial passages; and 

19 wherein an annular region is defined by the region between the tubular 

20 member and the first annular support member, the second 

21 flTiTmlar support member, the annular valve member, and the 

22 annular sleeve; 

23 the method comprising: 

24 positioning the apparatus withiQ the preexisting structure; 

25 injecting fluidic materials into the first, second and third fluid 

26 passages; 

27 positioning a bottom plug in the bottom throat passage; 

28 displacing the annular sleeve to fluidicly couple the second and 

29 third radial passages; 
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30 injecting a hardenable fluidic sealing mateiM throu 

3 1 second, and third fluid passages, and the second and third 

32 radial passages; 

33 displacing the annular sleeve to fluidicly decouple the second and 

34 third radial passages; and 

35 injecting a non-hardenable fluidic material through the first fluid 

36 passage and the first radial passages and pressure sensitive 

37 valves into the prmnlar r^on to radially expand the 

38 expandable tubular member, 

1 48. The method of claim 47, wherein positioning the apparatus within the 

2 preedsfcmg structure comprises: 

3 positioning an end of the e^andable tubular member adjacent to the 

4 bottom of the preexisting structure. 



1 49. The method of daim 47, further comprising: 

2 positioning a top plug in the top throat passage. 

1 50. A method of operating an apparatus for coupling an expandable tubular 

2 member to a preexisting structure, the apparatus comprising: 

3 a first atiTrnTar Bupport member defining a first fluid passage and one or 

4 more first radial passages having pressure sensitive valves fluidicly 

5 coupled to the first fluid passage; 

6 an arirmlflr expansion cone coupled to the first annular support member; 

7 an expandable tubular member movably coupled to the expansion cone; 

8 a second fl-nmilar support member defining a second fluid passage 

9 coupled to the e2q}andable tubular member; 

10 an annular valve member defining a third fluid passage fluidicly coupled 

11 to the first and second fluid passages haviag top and bottom 

12 throat passages, defining second and third radial passages fluidicly 

13 coupled to the third fluid passage, coupled to the second annular 
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14 support member, and movably coupled to the first annular support 

15 member; and 

16 an pTinnlnr sleevB releasably coupled to the first annular support member 

1 7 and movably coupled to the annular valve member for controllably 

1 8 fluidicly coupling the second and third radial passages; and 

19 wherein an annular region is defined by the region between the tubular 

20 member and the first flTmnTar support member, the second 

2 1 ^n-nnlar support member, the annular valve member, and the 

22 annular sleeve; 

23 the method comprising: 

24 positioning the apparatus within the preexisting structure; 

25 injecting fluidic materials into the first, second and third fluid 

26 passages; 

27 positioning a bottom plug in the bottom throat passage; 

28 injecting a non-hardenable fluidic material through the first fluid 

29 passages and the first radial passages and pressiure sensitive 

30 valves into the annular region to radially expand a portion 

31 of the expandable tubular member; 

32 displacing the annular sleeve to fluidicly couple the second and 

33 third radial passages; 

34 injecting a hardenable fluidic sealing material through the first, 

35 second, and third fluid passages, and the second and third 

36 radial passages; 

37 displacing the annular sleeve to fluidicly decouple the second and 

38 third radial passages; and 

39 injecting a non-hardenable fluidic material through the first fluid 

40 passage and the first radial passages and pressure sensitive 

41 valves into the annular region to radially expand another 

42 portion of the expandable tubular member, 

1 51. The method of claim 50, wherein positioning the apparatus within the 

2 preexisting structure comprises: 
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3 poationing an end of the expandable tubular member adjacent to tbe 

4 bottom of the preesisting structure. 

1 52. The method of daim 50, wherein positioning the apparatus within the 

2 preexisting structure comprises: 

3 positioning an end ofthe expandable tubular member adjacent to a 

4 preexisting section of a structural element within the preexisting 

5 structure. 

1 53. The method of claim 50, wherein injecting a non-hardenable fluidic 

2 material into the first fluid passage and first radial passages and pressure 

3 sensitive valves to radially expand aportion ofthe expandable tubular member 

4 comprises: ' 

5 mjecting a non-hardenable fluidic material into the first fluid passage 

6 and first radial passages and pressure sensitive valves to radially 

7 expand the expandable tubular member imtil an end portion of 

8 the tubular member is positioned proximate the bottom ofthe 

9 preexisting structure. 



1 54. The method of claim 50, further comprising: 

2 positioning a top plug in the top throat passage. 
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LINER HANGER WTTH SLTOING SLEEVE VALVE 
Cross Reference To Related Applications 

This application claims tiie benefit of the filing date of U.S. provisional 

patent application serial number 60/233,638, attorney docket rimnber 25791.47, 

filed on 9/18/2000, the disclosure of which is incorporated herein by reference. 

5 This application is related to the following co-pending applications: (1) 

U.S. patent application serial no. 09/454,139, attorn^ docket no. 25791.03.02, 

filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913, attorn^ 

docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent appUcation serial no. 

09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 

10 application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 
11/15/1999, (5) U.S. patent application serial no. 09/523,460, attorn^ docket 
no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent application serial no. 
09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 
application serial no. 09/511,941, attorney docket no. 25791.16.02, filed on 

15 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorn^ docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent appUcation serial no. 09/559,122, 
attorney docket no. 25791.23.02, filed on 4/26/2000, (10) U.S. patent application 

serial no. , attorney docket no. 25791.25.02, filed on 7/9/2000, (11) 

U.S. provisional patent application serial no. 60/162,671, attorney docket no. 

20 25791.27, filed on 11/1/1999, (12) U.S. provisional patent application serial no. 
60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. 
provisional patent appUcation serial no. 60/159,082, attorney docket no. 
25791.34, filed on 10/12/1999, (14) U.S. provisional patent appUcation serial no. 
60/159,039, attorney docket no. 25791.36, filed on 10/12/1999, (15) U.S. 

25 provisional patent appUcation serial no. 60/159,033, attorney docket no. 

25791.37, filed on 10/12/1999, (16) U.S. provisional patent appUcation serial no. 

, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. 

provisional patent appUcation serial no. 60/165,228, attorney docket no. 
25791.39, filed on 11/12/1999, (18) U.S. provisional patent appUcation serial no. 

30 , ati»mey docket no. 25791.45, filed on 7/28/2000, and (19) U.S. 

provisional patent appUcation serial no. , attorney docket no. 
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26791.46, filed on 7/28/2000. Applicants mcorporate by reference the 
disclosures of these applications. 

Background of the Invention 
This invention relates generally to wellbore casings, and in particular to 

5 wellbore casings that are formed using expandable tubuig. 

Ck>nventionally, when a wellbore is created, a number of casings are 
installed m the borehole to prevent collapse of the borehole waU and to prevent 
undesired outflow of drilling fluid into the formation or mflow of fluid from the 
formation into the borehole. The borehole is drilled m intervals whereby a 

10 casing which is to be installed in a lower borehole interval is lowered throu^ a 
previously installed casing of an upper borehole interval. As a consequence of 
this procedure the casing of the lower interval is of smaller diameter than the 
casing of the upper interval. Thus, the casings are in a nested arrangement with 
casing diameters decreasing in downward direction. Cement annuli are 

15 provided between the outer surfaces of the casings and the borehole wall to seal 
the casings from the borehole walL As a consequence of this nested 
arrangement a relatively large borehole diameter is required at the upper part 
of the wellbore. Such a large borehole diameter involves increased costs due to 
heavy casing handling equipment, large drill bits and increased volumes of 

20 drilling fluid and driU cuttings. Moreover, increased drilling rig time is involved 
due to required cement pumping, cement hardening, required equipment 
changes due to large variations in hole diameters drilled in the course of the 
well, and the large volume of cuttings drilled and removed. 

The present invention is directed to overcoming one or more of the 

25 limitations of the esdsting procedures for forming wellbores. 

Summary of the Invention 
According to one aspect of the invention, a method of forming a wellbore 
casing within a borehole within a subterranean formation is provided that 
includes positioning an expandable tubular member witiiin the borehole, 

30 injecting fluidic materials into the expandable tubular member, fluidicly 
isolating a first region from a second region within the expandable tubular 
member, fluidicly coupling the first and second regions, injecting a hardenable 
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fluidic sealing material into the expandable tubular member, fluidicly 
decoupling the &st and second regions, and injecting a non-hardenable fluidic 
material into the expandable tubular member to radiall y expand the tubular 
member. 

According to another aspect of the present invention, an apparatus for 
forming a wellbore casing within a borehole within a subterranean formation is 
provided that includes means for positioning an expandable tubular member 
within the borehole, means for injecting fluidic materials into the expandable 
tubular member, means for fluidicly isolating a first region from a second 
region within the expandable tubular member, means for fluidicly coupling the 
first and second regions, means for injecting a hardenable fluidic sealing 
material into the eq)andable tubular member, means for fluidicly decoupling 
the first and second regions, and means for injecting a non-hardenable fluidic 
material into the expandable tubular member to radially e^and the tubular 
member. 

According to another aspect of the present invention, a method of 
forming a wellbore casing within a borehole within a subterranean formation is 
provided that includes positioning an expandable tubular member within the 
borehole, injecting fluidic materials into the expandable tubular member, 
fluidicly isolating a first region firom a second region within the expandable 
tubular member, injecting a non-hardenable fluidic material into the 
e35)andable tubular member to radially e^and at least a portion of the tubular 
member, fluidicly coupling the first and second regions, injecting a hardenable 
fluidic sealing material into the expandable tubular member, fluidicly 
decoupling the first and second regions, and injecting a non-hardenable fluidic 
material into the expandable tubular member to radially e:q>and another 
portion of the tubular member. 

According to another aspect of the present invention, an apparatus for 
forming a wellbore casing within a borehole within a subterranean formation is 
provided that includes means for positioning an expandable tubular member 
within the borehole, means for injecting fluidic materials into the expandable 
tubular member, means for fluidicly isolating a first region from a second 
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region within the expandable tubtilar member, means for injecting a non- 
hardenable fluidic material into the expandable tubular member to radially 
expand at least a portion of the tubular member, means for fluididy coupling 
the first and second regions, means for injecting a hardenable fluidic sealing 

5 material into the expandable tubular member, means for fluidicly decoupling 
the first and second regions, and means for iiyecting a non-hardenable fluidic 
material mto the expandable tubular member to radially expand another 
portion of the tubular member. 

According to another aspect of the present invention, an apparatus for 

10 forming a wellbore casuag within a borehole within a subterranean formation is 
provided that includes a first annular support member defining a first fluid 
passage and one or more first radial passages having pressure sensitive valves 
fluidicly coupled to the first fluid passage, an annular expansion cone coupled to 
the first priTmlar support member, an expandable tubular member movably 

15 coupled to the expansion cone, a second annular support member defining a 
second fluid passage coupled to the expandable tubular member, an annular 
valve member defining a third fluid passage fluidicly coupled to the first and 
second fluid passages having first and second throat passages, d efining second 
and third radial passages fluidicly coupled to the third fluid passage, coupled to 

20 the second ^*r^•m^^ar support member, and movably coupled to the first annular 
support member, and an annular sleeve releasably coupled to the first annular 
support member and movabfy coupled to the a nnul a r valve member for 
controllably fluidicly coupling the second and thkd radial passages. An annular 
region is defined by the region between the tubular member and the first 

25 aTiTinlar support member, the second annular support member, the annular 
valve member, and the annular sleeve. 

According to another aspect of the present invention, an apparatus for 
forming a wellbore casmg in a borehole in a subterranean formation is provided 
that includes means for radially expanding an expandable tubular member and 

30 means for injecting a hardenable fluidic sealing material into an annulus 
between the e^andable tubular member and the borehole. 
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According to another aspect of the present invention, a naethod of 
operating an apparatus for forming a wellbore casing within a borehole within a 
subterranean formation is provided. The apparatus includes a first annular 
support member defining a first fluid passage and one or more first radial 
passages having pressure sensitive valves fluididy coupled to the first fluid 
passage, an annular expansion cone coupled to the first annular support 
member, an expandable tubular member movably coupled to the expansion 
cone, a second annular support member defining a second fluid passage coupled 
to the aspandable tubular member, an annular valve member defining a third 
fluid passage fluidicly coupled to the first and second fluid passages having top 
and bottom throat passages, defining second and third radial passages fluidicly 
coupled to the third fluid passage, coupled to the second annular support 
member, and movably coupled to the first annular support member, and an 
^Tirmlflr sleeve releasably coupled to the first annular support member and 
movably coupled to the annular valve member for controllably fluidicly coupling 
the second and third radial passages. An annular region is defined by the 
region between the tubular member and the first annular support member, the 
second annular support member, the annular valve member, and the annular 
sleeve. The method includes positioning the apparatus within the borehole, 
injecting fluidic materials into the first, second and third fluid passages, 
positioning a bottom plug in the bottom throat passage, displacing the annular 
sleeve to fluidicly couple the second and third radial passages, injecting a 
hardenable fluidic sealing material through the first, second, and third fluid 
passages, and the second and third radial passages, displacing the anmilar 
sleeve to fluidicly decouple the second and third radial passages, and injecting a 
non-hardenable fluidic material through the first fluid passage and the first 
radial passages and pressure sensitive valves into the annular region to radially 
expand the expandable tubular member. 

According to another aspect of the present invention, a method of 
operating an apparatus for forming a wellbore casing within a borehole within a 
subterranean formation is provided in which the apparatus includes a first 
annular support member defining a first fluid passage and one or more first 
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radial passages having pressure sensitive valves fluididy coupled to the first 
fluid passage, an an-mihr expansion cone coupled to tiie first artmilar support 
member, an expandable tubular member movabty coupled to the expansion 
cone, a second fiTmnlar support member defining a second fluid passage coupled 
5 to the expandable tubular member, an annular valve member defining a third 
fluid passage fluididy coupled to the first and second fluid passages having top 
and bottom throat passages, defining second and third radial passages fluididy 
coupled to the third fluid passage, coupled to the second annular support 
member, and movably coupled to the first anmilar support member, and an 

10 flTimilnr sleeve releasably coupled to the first an nu lar support membCT and 

movably coupled to the grmnlflr valve member for controllably fluididy coupling 
the second and third radial passages. An annular region is defined by the 
region between the tubular member and the first annular support member, the 
second aTimilar support member, the annular valve member, and the annular 

1 5 sleeve. The method includes positioning the apparatus within the borehole, 
injecting fluidic materials into the first, second and third fluid passages, 
positioning a bottom plug in the bottom throat passage, injecting a non- 
hardenable fluidic material through the first fluid passages and the first radial 
passages and pressure sensitive valves into tiie an n u la r region to radially 

20 expand a portion of the expandable tubular member, displacing the annul a r 
sleeve to fluididy couple the second and third radial passages, injectLng a 
hardenable fluidic sealing material through the first, second, and third fluid 
passages, and the second and third radial passages, displacing the annular 
sleeve to fluididy decouple the second and third radial passages, and injecting a 

25 non-hardenable fluidic material through the first fluid passage and the first 
radial passages and pressure sensitive valves into the annular region to radially 
expand another portion of the expandable tubular member. 

According to one a^ect of the invention, a method of coupling an 
expandable tubular member to a preexisting stnicture is provided that indudes 

30 positioning an expandable tubular member within the preexisting structure, 
injecting fluidic materials into the expandable tubular member, fluididy 
isolating a first region from a second region within the expandable tubular 
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member, flxiidicly coupling the first and second regions, injecting a hardenable 
fluidic sealing material into the expandable tubular member, flxiidicly 
decoupling the first and second regions, and injecting a non-hardenable fluidic 
material into the expandable tubular member to radially expand the tubular 
member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided 
that includes means for positioning the expandable tubular member within the 
preexisting structure, means for injecting fluidic materials into the expandable 
tubular member, means for fluidicly isolating a first region fix)m a second 
region within the expandable tubular member, means for fluidicly coupling the 
first and second regions, means for injecting a hardenable fluidic sealing 
material into the expandable tubular member, means for fluidicly decoupling 
the first and second regions, and means for injecting a non-hardenable fluidic 
material into the expandable tubular member to radially expand the tubular 
member. 

According to another aspect of the present invention, a method of 
coupling an espandable tubular member to a preexisting structure is provided 
that includes positioning the expandable tubular member within the 
preexisting structure, injectiag fluidic materials into the expandable tubular 
member, fluidicly isolating a first region from a second region within the 
e^andable tubular member, injecting a non-hardenable fluidic material into 
the expandable tubular member to radially expand at least a portion of the 
tubular member, fluidicly coupling the first and second regions, injecting a 
hardenable fluidic sealing material into the expandable tubular member, 
fluidicly decoupling the first and second regions, and injecting a non-hardenable 
fluidic material into the espandable tubular member to radially e^and another 
portion of the tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided 
that includes means for positioning the e35)andable tubular member within the 
preexisting structure, means for injecting fluidic materials into the expandable 
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tubular member, means for fluididy isolating a first region from a second 
region within the espandable tubtdar member, means for injecting a non- 
hardenable fluidic material into the expandable tubular member to radiaUy 
expand at least a portion of the tubular member, means for fluididy coupling 
5 the first and second regions, means for injecting a hardenable fluidic sealing 
material into the eapandable tubular member, means for fluididy decoupling 
the first and second regions, and means for injecting a non-hardenable fluidic 
material into the expandable tubular member to radially expand another 
portion of the tubular member. 
10 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided 
that includes a first annular support member defining a first fluid passage and 
one or more first radial passages having pressure sensitive valves fluididy 
coupled to the first fluid passage, an annular expansion cone coupled to the first 
15 annular support member, an expandable tubular member movably coupled to 
the expansion cone, a second annular support member defining a second fluid 
passage coupled to the expandable tubular member, an annular valve member 
defining a third fluid passage fluididy coupled to the first and second fluid 
passages having first and second throat passages, defining second and third 
20 radial passages fluididy coupled to the third fluid passage, coupled to the 
second annular support member, and movably coupled to the first annular 
support member, and an annular sleeve releasably coupled to the first annular 
support member and movably coupled to the annular valve member for 
controllably fluididy coupling the second and third radial passages. An annular 
25 region is defined by the region between the tubular member and the first 
annular support member, the second annular support member, the annular 
valve member, and the annular sleeve. 

Accordiug to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided 
30 that indudes means for radially expanding an expandable tubular member and 
means for iigecting a hardenable fluidic sealing material into an annulus 
between the expandable tubular member and the borehole. 
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According to anotlier aspect of the present invention, a metnod oi 
operating an apparatus for coupling an eaqpandable tubular member to a 
preexisting structure is provided. The apparatus includes a first annular 
support member defining a first fluid passage and one or more first radial 
5 passages having pressure sensitive valves fluidicly coupled to the first fluid 
passage, an annular expansion cone coupled to the first annular support 
member, an e^andable tubular member movably coupled to the expansion 
cone, a second ^riTmlnr support member defining a second fluid passage coupled 
to the expandable tubular member, an annular valve member defining a third 

10 fluid passage fluidicly coupled to the first and second fluid passages having top 
and bottom throat passages, defining second and third radial passages fluidicly 
coupled to the third fluid passage, coupled to the second armular support 
member, and movably coupled to the first annular support member, and an 
flTiTmlar sleeve releasably coupled to the first annular support member and 

15 movably coupled to the flririnlnr valve member for controUably fluidicly coupling 
the second and third radial passages. An annular region is defined by the 
region between the tubular member and the first annular support member, the 
second annular support member, the annular valve member, and the annular 
sleeve. The method includes positioning the apparatus within the preexi s ting 

20 structure, injecting fluidic materials into the first, second and third fluid 

passages, positioning a bottom plug in the bottom throat passage, di^lacing the 
flnrmlpr sloovo to fluidicly couple the second and third radial passages, injecting 
a hardenable fluidic sealing material through the first, second, and third fluid 
passages, and the second and third radial passages, displacing the annular 

25 sleeve to fluidicly decouple the second and third radial passages, and injecting a 
non-hardenable fluidic material through the first fluid passage and the first 
radial passages and pressure sensitive valves into the annular region to radially 
expand the expandable tubular member. 

According to another aspect of the present invention, a method of 

30 operating an apparatus for coupling an expandable tubular member to a 

preexisting structure is provided in which the apparatus includes a first annular 
support member defining a first fluid passage and one or more first radial 
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passages having pressure sensitive valves fluididy coupled to the first fluid 
passage, an annular expansion cone coupled to the first annular support 
member, an expandable tubular member movably coupled to the expansion 
cone, a second annular support member defining a second fluid passage coupled 

5 to the expandable tubular member, an annular valve member defining a third 
fluid passage fluididy coupled to the first and second fluid passages having top 
and bottom throat passages, defining second and third radial passages fluididy 
coupled to the third fluid passage, coupled to the second annular support 
member, and movably coupled to the first annular support member, and an 

10 pT>Tinlflr sleeve releasably coupled to the first annular support member and 

movabty coupled to the annular valve member for controllably fluididy coupling 
the second and third radial passages. An annular region is defined by the 
region between the tubular member and the first annular support member, the 
second annular support member, the annular valve member, and the annular 

15 sleeve. The method includes positioning the apparatus within the preexisting 
structure, injecting fluidic materials into the first, second and third fluid 
passages, positioning a bottom plug in the bottom throat passage, injecting a 
non-hardenable fluidic material through the first fluid passages and the first 
radial passages and pressure sensitive valves into the annular region to radially 

20 expand a portion of the expandable tubular member, displacing the annular 
sleeve to fluididy couple the second and third radial passages, injecting a 
hardenable fluidic sealing material through the first, second, and third fluid 
passages, and the second and thh«i radial passages, displacing the annular 
sleeve to fluididy decouple the second and third radial passages, and injecting a 

25 non-hardenable fluidic material through the first fluid passage and the first 
radial passages and pressure sensitive valves into the a nmilar region to radially 
expand another portion of the expandable tubular member. 

Brief Description of the Dravrings 
Figs. 1 and la-lc are cross sectional illustrations of an embodiment of a 

30 liner hanger assembly mcluding a sliding sleeve valve assembly. 

Figs. 2a-2b is a flow diart flhistration of an embodiment of a method for 
forming a wellbore casing using the liner hanger assembly of Figs. 1 and la-lc. 
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Figs. 3a-3c arerCTOSS sectional illustrations of the placement of the liner 
hanger assembly of Figs. 1 and la-lc into a wellbore. 

Figs. 4a-4c are cross sectional illustrations of the rpjection of a fluidic 
materials into the liner hanger assembly of Figs. 3a-3c. 
5 Figs. 5a-5c are cross sectional illustrations of the placement of a bottom 

plug into the liner hanger assembly of Figs. 4a-4c. 

Figs. 6a-6c are cross sectional illustrations of the downward displacement 
of sliding sleeve of the liner hanger assembly of Figs. 5a-5c. 

Figs. 7a-7c are cross sectional illustrations of the injection of a 
10 hardenable fluidic sealing material into the liner hanger assembly of Figs. 6a-6c 
that bypasses the plug. 

Figs. 8a-8c are cross secidonal illustrations of the placement of a top plug 
into the liner hanger assembly of Figs. 7a-7c. 

Figs. 9a-9c are cross sectional illustrations of the upward displacement of 
1 5 sliding sleeve of the liner hanger assembly of Figs. 8a-8c. 

Figs. lOa-lOc are cross sectional illustrations of the injection of a 
pressurized fluidic material into the liner hanger assembly of Figs. 9a-9c in 
order to radially expand and plastically deform the expansion cone launcher. 

Figs, lla-llb is a flow chart illustration of an alternative embodiment of 
a method for forming a wellbore casing using the liner hanger assembly of Figs. 
1 and la-lc. 

Figs. 12a-12c are cross sectional illustrations of the injection of a 
pressurized fluidic material into the liner hanger assembly of Figs. 5a-5c in 
order to at least partially radially expand and plastically deform the expansion 
cone launcher. 

Figs. 13a-13c are cross sectional illustrations of the downward 
displacement of the sliding sleeve of the liner hanger assembly of Figs. 12a-12c. 

Figs. 14a-14c are cross sectional illustrations of the injection of a 
hardenable fluidic sealing material through the liner hanger assembly of Figs. 
13a-13c. 

Figs. 15a-15c are cross sectional illustrations of the injection and 
placement of a top plug into the liner hanger assembly of Figs. 14a- 14c. 



-11- 



•f»r''r/TTCAi /^oOiCA 

Mgs. 16a-16c are cross sectional illustrations of the upward displacement 
of the sliding sleeve of the liner hanger assembly of Figs. 15a-15c. 

Pigs. 17a-17c are cross sectional illustrations of the injection of a 
pressuri25ed fluidic material into the liner hanger assembly of Figs. 16a-16c in 
5 order to complete the radial expansion of the expansion cone launcher. 

Figs. 18, 18a, 18b, and 18c are cross sectional illustrations of an 
alternative embodiment of a liner hanger assembly including a sUding sleeve 
valve assembly. 

Figs. 19a-19b is a flow chart illustration of an embodiment of a method 
1 0 for forming a wellbore casing using the liner hanger assembly of Figs. 18 and 
18a-18c. 

Figs. 20a-20c are cross sectional illustrations of the placement of tbe 
liner hanger assembly of Figs. 18 and 18a-18c into a wellbore. 

Figs. 21a-21c are cross sectional illustrations of the injection of a fluidic 
1 5 materials into the liner hanger assembly of Figs, 20a-20c. 

Figs. 22a-22c are cross sectional illustrations of the placement of a 
bottom plug into the liner hanger assembly of Figs. .21a-21c. 

F^. 23a-23c are cross sectional illustrations of the downward 
displacement of sliding sleeve of the liner hanger assembly of Figs. 22a-22c. 
20 Figs. 24a-24c are cross sectional illustrations of the injection of a 

hardenable fluidic sealing material into the liner hanger assembly of Figs. 23a- 
23c that bypasses the bottom plug. 

F^. 25a-25c are cross sectional illustrations of the placement of a top 
plug into the liner hanger sissembly of Figs. 24a-24c. 
25 Figs. 26a-26c are cross sectional illustrations of the upward displacement 

of sliding sleeve of the liner hanger assembly of Figs. 25a-25c. 

Figs. 27a-27c are cross sectional illustrations of the injection of a 
pressurized fluidic material into the liner hanger assembly of Figs. 26a-26c in 
order to radially expand and plastically deform the expansion cone launcher. 
30 Figs. 28a-28b is a flow dbart illustration of an alternative embodiment of 

a method for forming a wellbore casing using the liner hanger assembly of Figs. 
18 and 18a-18c. 
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Figs. 29a-29c are cross sectional illustrations of the injection of a 
pressurized fluidic material into the liner hanger assembly of Figs. 22a-22c in 
order to at least partially radially expand and plastically deform the expansion 
cone launcher. 

Figs. 30a-30c are cross sectional illustrations of the downward 
displacement of the sliding sleeve of the liner hanger assembly of Figs. 29a-29c. 

Figs. 31a-31c are cross sectional illustrations of the injection of a 
hardenable fluidic sealing material through the liner hanger assembly of Figs. 
30a-30c. 

Figs. 32a-32c are cross sectional illustrations of the injection and 
placement of a top plug into the liner hanger assembly of Figs. 31a-31c. 

Figs. 33a-33c are cross sectional illustrations of the upward displacement 
of the sliding sleeve of the liner hanger assembly of Figs. 32a-32c. 

Figs. 34a-34c are cross sectional illustrations of the injection of a 
pressurized fluidic material into the liner hanger assembly of Figs. 33a-33c in 
order to complete the radial expansion of the expansion cone launcher. 

Detailed Description 

A liner hanger assembly having sliding sleeve bypass valve is provided. 
In several alternative embodiments, the liner hanger assembly provides a 
method and apparatus for forming or repairing a wellbore casing, a pipeline or a 
structural support. 

Referring initially to Figs. 1, la, lb, and Ic, an embodiment of a liner 
hanger assembly 10 includes a first tubular support member 12 defining an 
internal passage 12a that includes a threaded counterbore 12b at one end, and a 
threaded counterbore 12c at another end. A second tubular support member 14 
defining an internal passage 14a includes a first threaded portion 14b at a first 
end that is coupled to the threaded counterbore 12c of the first tubular support 
member 12, a stepped flange 14c, a counterbore 14d, a threaded portion 14e, 
and internal splines 14f at another end. The stepped flange 14c of the second 
tubular support member 14 fiirther defines radial passages 14g, 14h, 14i, and 
14j. A third tubular support member 16 defining an internal passage 16a for 
receiving the second tubular support member 14 includes a first flange 16b, a 
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second flange 16c, a first counterbore 16d, a second counterbore 16e having an 
internally iihreaded portion 16f, and an internal flange 16g. The second flange 
16c ftirther includes radial passages 16h and 16L 

An ariTinlflr expansion cone 18 defining an internal passage 18a for 
5 receiving the second and third tubular support members, 14 and 16, includes a 
counterbore 18b at one end, and a counterbore 18c at another end for receiving 
the flange 16b of the second tubular support member 16. The ann n lar 
expansion cone 18 further includes an end face 18d that mates with an end face 
16j of the flange 16c of the second tubular support member 16, and an exterior 

1 0 surface 18e having a conical shape in order to facilitate the radial expansion of 
tubular members. A tubular e^ansion cone launcher 20 is movably coupled to 
the exterior surface 18e of the expansion cone 18 and includes a first portion 
20a having a first wall thickness, a second portion 20b having a second wall 
thickness, a threaded portion 20c at one end, and a threaded portion 20d at 

1 5 another end. In a preferred embodiment, the second portion 20b of the 
expansion cone launcher 20 mates with the conical outer surface 18e of the 
expansion cone 18. In a preferred embodiment, the second wall thickness is less 
than the first wall thickness in order to optimize the radial e^ansion of the 
expansion cone laundier 20 by the relative axial displacranent of the expansion 

20 cone 18. In a preferred embodiment, one or more expandable tubulars are 
coupled to the threaded connection 20c of the expansion cone launcher 20. In 
this manner, the assembly 10 may be used to radially expand and plastically 
deform, for example, thousands of feet of expandable tubulars. 

An aTiTiiilnr spacer 22 defining an internal passage 22a for receiving the 

25 second tubular support member 14 is received within the countCTbore 18b of 
the expansion cone 18, and is positioned between an end face 12d of the first 
tubular support member 12 and an end face of the counterbore 18b of the 
expansion cone 18. A fourth tubular support member 24 defining an internal 
passage 24a for receiving the second tubular support member 14 includes a 

30 flange 24b that is received within the counterbore 16d of the third tubular 
support memher 16. A fifth tubular support member 26 defining an internal 
passage 26a for receiviz^ the second tubular support member 14 includes an 
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internal flange 26b for mating with the flange 14c of the second tubular support 
member and a flange 26c for mating with the internal flange 16g of the third 
tubular support member 16. 

An annular sealing member 28, an annular seaUng and support member 
30, an annular sealing member 32, and an annular sealing and support member 
34 are received witMn the counterbore 14d of the second tubular support 
member 14. The annular sealing and support member 30 further includes a 
radial opening 30a for supporting a rupture disc 36 within the radial opening 
14g of the second tubular support member 14 and a sealing member 30b for 
sealing the radial opening 14h of the second tubular support member. The 
annular sealing and support member ?4 further includes sealing members 34a 
and 34b for sealing the radial openings 14i and 14j, respectively, of the second 
tubular support member 14. In an exemplary embodiment, the rupture disc 36 
opens when the operating pressure within the radial opening 30b is about 1000 
to 5000 psi. In this manner, the rupture disc 36 provides a pressure sensitive 
valve for controlling the flow of fluidic materials throu^ the radial opening 
30a. In several alternative embodiments, the assembly 10 includes a plurahty 
of radial passages 30a, each with corresponding rupture discs 36. 

A sisth tubular support member 38 defining an internal passage 38a for 
receiving the second tubular support member 14 includes a threaded portion 
38b at one end that is coupled to the threaded portion 16f of the third tubular 
support member 16 and a flange 38c at another end that is movably coupled to 
the interior of the expansion cone launcher 20. An annular collet 40 includes a 
threaded portion 40a that is coupled to the threaded portion 14e of the second 
tubular support member 14, and a resilient coupling 40b at anotiier end. 

An annular sHding sleeve 42 defining an internal passage 42a includes an 
internal flange 42b, having sealing members 42c and 42d, and an external 
groove 42e for releasably engaging the coupling 40b of the collet 40 at one end, 
and an internal flange 42f, having sealing members 42g and 42h, at another 
end. During operation the coupling 40b of the collet 40 may engage the 
external groove 42e of the sliding sleeve 42 and thereby displace the sUding 
sleeve in the longitudinal direction. Since the coupling 40b of the collet 40 is 
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resilient, the collet 40 may be disengaged or reengaged with the sHding sleeve 
42. An annular valve member 44 defining an internal passage 44a, having a 
first throat 44aa and a second throat 44ab, includes a flange 44b at one end, 
having external splines 44c for engaging the internal splines 14f of the second 
5 tubular support member 14, a first set of radial passages, 44da and 44db, a 
second set of radial passages, 44ea and 44eb, and a threaded portion 44f at 
another end. The sliding sleeve 42 and the valve member 44 define an annular 
bypass passage 46 that, depending upon the position of the sliding sleeve 42, 
permits fluidic materials to flow fi:om the passage 44 through the first radial 

10 passages, 44da and 44db, the bypass passage 46, and the second radial passages, 
44ea and 44eb, back into the passage 44. In this manner, fluidic materials may 
bypass the portion of the passage 44 between the first and second radial 
passages, 44ea, 44eb, 44da, and 44db. Furthermore, the sliding sleeve 42 and 
the valve member 44 together define a sliding sleeve valve for controllably 

1 5 permitting fluidic materials to bypass the intermediate portion of the passage 
44a between the first and second passages, 44da, 44db, 44ea, and 44eb. During 
operation, the flange 44b limits movement of the sliding sleeve 42 in the 
longitudinal direction. 

In a preferred embodiment, the collet 40 includes a set of couplings 40b 

20 such as, for example, fingers, that engage the external groove 42e of the sliding 
sleeve 42. During operation, the collet couplings 40b latch over and onto the 
external groove 42e of the sliding sleeve 42. In a preferred embodiment, a 
longitudinal force of at least about 10,000 to 13,000 Ibf is required to pull the 
couplings 40b off of, and out of engagement with, the external groove 42e of the 

25 sliding sleeve 42. Inanexemplary embodiment, the application of a 

longitudinal force less than about 10,000 to 13,000 Ibf indicates that the collet 
couplings 40b are latched onto the external shoulder of the sliding sleeve 42, 
and that the sliding sleeve 42 is in the up or the down position relative to the 
valve member 44. In a preferred embodiment, the collet 40 includes a 

30 conventional internal shoulder tiaat transfers the weight of the first tubular 
support member 12 and e^ansion cone 18 onto the sliding sleeve 42. In a 
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preferred embodiment, the coUet 40 further includes a conventional set of 
internal lugs for engaging the splines 44c of the valve member 44. 

An annular valve seat 48 defining a conical internal passage 48a for 
receiving a conventional float valve element 50 includes an annular recess 43h, 
having an internally threaded portion 48c for engaging Hhe threaded portion 44f 
of the valve member 44, at one end, and an externally threaded portion 48d at 
another end. In an alternative embodiment, the float valve element 50 is 
omitted. An annular valve seat mounting element 52 defining an internal 
passage 52a for receiving the valve seat 48 and float valve 50 includes an 
internally threaded portion 52b for engagmg the externally threaded portion 
48d of the valve seat 48, an externally threaded portion 52c, an internal flange 
52d, radial passages, 52ea and 52eb, and an end member 52f, having axial 
passages, 52fa and 52fb. 

A shoe 54 defining an internal passage 54a for receiving the valve seat 
mounting element 52 includes a first annular recess 54b, having an externally 
threaded portion 54c, and a second annular recess 54d, having an externally 
threaded portion 54e for engaging the threaded portion 20d of the espansion 
cone launcher 20, at one end, a first threaded counterbore 54f for engaging the 
threaded portion 52c of the of the momiting element, and a second counterbore 
54g for mating with the end member 52f of the moimting element. In a 
preferred embodiment, the shoe 54 is fabricated from a ceramic and/or a 
composite material in order to facilitate the subsequent removal of the shoe by 
drilling. A seventh tubular support member 56 defining an internal passage 
56a for receiving the sliding sleeve 42 and the valve member 44 is positioned 
within the expansion cone launcher 20 that includes an internally threaded 
portion 56b at one end for engaging the externally threaded portion 54c of the 
annular recess 54b of the shoe 54. In a preferred embodiment, during operation 
of the assembly, the end of the seventh tubular support member 56 limits tiie 
longitudinal movement of the expansion cone 18 in the direction of the shoe 54 
by limiting the longitudinal movement of the sixth tubular support member 38. 
An annular centralizer 58 defining an internal passage 58a for movably 
supporting the sliding sleeve 42 is positioned within the seventh tubular 
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support member 56 that includes axial passages 58b and 58c. In a preferrea 
embodiment, the centralizer 58 maintains the sUding sleeve 42 and valve 
member 44 is a central position ^thiri the assembly 10. 

Referring to Figs. 2a-2b, during operation, the assembly 10 may be used 

5 to form or repair a weUbore casing by implementing a method 200 in which, as 
inusfcrated in Pigs. 3a-3c, the assembly 10 may initially be positioned within a 
wellbore 100 having a preexisting weUbore casing 102 by coupling a 
conventional tubular member 104 defining an mtemal passage 104a to the 
threaded portion 12b of the first tubular support member 12 in step 202. In a 

10 preferred embodiment, during placement of the assembly 10 within the 

wellbore 100, fluidic materials 106 within the weUbore 100 below the assembly 
10 are conv^ through the assembly 10 and into the passage 104a by the fluid 
passages 52fa, 52fb, 54a, 48a, 44a, and 14a. In this manner, surge pressures 
that can be created during placement of the assembly 10 within the wellbore 

15 100 are minimized. In a preferred embodiment, the float valve element 50 is 
pre-set in an auto-fiU configuration to permit the fluidic materials 106 to pass 
through the conical passage 48a of the valve seat 48. 

Referring to Figs. 4a-4c, in step 204, fluidic materials 108 may then be 
iiyected into and through the tubular member 104 and assembly 10 to thereby 

20 ensure that aU of the fluid passages 104a, 14a, 44a, 48a, 54a, 52fa, and 52fb are 
functioning property. 

Referring to Figs. 5a-5c, in step 206, a bottom plug 110 may then be 
injected into the fluidic materials 108 and mto the assembly 10 and then 
positioned in the throat passage 44ab of the valve member 44. In this manner, 

25 the region of the passage 44a upstream fix)m the plug 110 may be fluidicly 

isolated from the region of the passage 44a downstream from the plug 110. In a 
preferred embodiment, the proper placement of the plug 110 may be indicated 
by a corresponding increase in the operating pressure of the fluidic material 
108. 

30 Referring to Figs. 6a-6c, in step 208, the sliding sleeve 42 may then be 

displaced relative to the valve member 44 by displacing the tubular member 104 
by applying, for example, a downward force of approximately 5,000 Ibf on the 
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assembly 10. In this maimer, the tabular member 104, the first tubular 
support member 12, the second tubular support member 14, the third tubular 
support member 16, the expansion cone 18, the annular spacer 22, the fourth 
tubular support member 24, the fifth tubular support member 26, the sixth 
5 tubular support member 38, the collet 40, and the sliding sleeve 42 are 

displaced in the longitudinal direction relative to the expansion cone launcher 
20 and the valve member 44. In this manner, fluidic materials within the 
passage 44a upstream of the plug 110 may bypass the plug by passing through 
ihe first passages, 44da and 44db, through the anmilar passage 46, and through 
10 the second passages, 44ea and 44eb, into the region of the passage 44a 

downstream from the plug. Furthermore, in this manner, the rupture disc 36 is 
fluididy isolated from the passages 14a and 44a. 

Referring to Figs. 7a-7c, in step 210, a hardenable fluidic sealing material 
112 may then be injected into the assembly 10 and conveyed through the 
15 passages 104a, 14a, 44a, 44da, 44db, 46, 44ea, 44eb, 48a, 54a, 52fa, and 52ft) 
into the wellbore 100. In this manner, a hardenable fluidic sealing material 
such as, for example, cement, may be injected into the annular region between 
the e^ansion cone launcher 20 and the wellbore 100 in order to subsequently 
form an annular body of cement around the radially expanded expansion cone 
20 launcher 20. Furthermore, in this manner, the radial passage 30a and the 
rupture disc 36 are not exposed to the hardenable fluidic sealing material 112. 

Referring to Figs. 8a-8c, in step 212, upon the completion of the injection 
of the hardenable fluidic sealing material 112, a nonhardenable fluidic material 
114 may be injected into the assembly 10, and a top plug 116 may then be 
25 injected into the assembly 10 along with the fluidic materials 114 and then 
positioned in the throat passage 44aa of the valve member 44. In this manner, 
the region of the passage 44a upstream from the first passages, 44da and 44db, 
may be fluidicly isolated from the first passages. In a preferred embodiment, 
the proper placement of the plug 116 may be indicated by a corresponding 
30 increase in the operating pressure of the fluidic material 114. 

Referring to Fig. 9a-9c, in step 214, the sliding sleeve 42 may then be 
displaced relative to the valve member 44 by displacing the tubular member 104 
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by applying, for example, an upward force of approxnnately 13,000 Mon tne 
assembly 10. In this manner, the tubular member 104, the first tubular 
support member 12, the second tubular support member 14, the third tubular 
support member 16, the expansion cone 18, the annular spacer 22, the fourth 

5 tubular support member 24, the fifth tubular support member 26, the sixth 
tubular support member 38, the collet 40, and the sliding sleeve 42 are 
displaced in the longitudmal direction relative to the expansion cone launcher 
20 and the valve member 44. In this manner, fluidic materials within the 
passage 44a upstream of the plug 110 may no longer bypass the plug by passing 

10 through the first passages, 44da and 44db, through the annular passage 46, and 

through the second passages, 44ea and 44eb, mto the region of the passage 44a 
downstream fix>m the plug. Furthermore, ui this manner, the rupture disc 36 is 
no longer fluidicly isolated firam the fluid passages 14a and 44a. 

Eeferring to Figs. lOa-lOc, in step 216, the fluidic material 114 may be 

15 iigected into the assembly 10. The continued injection of the fluidic material 
114 may increase the operating pressure within the passages 14a and 44a until 
the burst disc 36 is opened thereby permitting the pressurized fluidic material 
114 to pass through the radial passage 30a and into an annular region 118 
defined by the second tubular support member 14, the third tubular support 

20 member 16, the sixth tubular support member 38, the coUet 40, the sKding 
sleeve 42, the shoe 54, and the seventh tubular support member 56. The 
pressurized fluidic material 114 within the annular region 118 directly appUes a 
longitudinal force upon the fifth tubular support member 26 and the sixth 
tubular support member 38. The longitudmal force in turn is applied to the 

25 e25)ansion cone 18. In this manner, the expansion cone 18 is displaced relative 
to the expansion cone launcher 20 thereby radially ffi5)anding and plastically 
deforming the expansion cone launcher. 

In an alternative embodiment of the method 200, the injection and 
placement of the top plug 116 into the liner hanger assembly 10 in step 212 

30 may omitted. 

In an alternative embodiment of the method 200, in step 202, the 
assembly 10 is positioned at the bottom of the wellbore 100. 
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In an alternative embodiment, as illustrated m Figs, lla-llb, durmg 
operation, the assembly 10 may be used to form or repair a weUbore casing by 
implementing a method 250 in which, as illustrated in Figs. 3a-3c, the assembly 
10 may initially be positioned within a wellbore 100 having a preexisting 
5 wellbore casing 102 by coupling a conventional tubular member 104 defining an 
internal passage 104a to the threaded portion 12b of the first tubular support 
member 12 in step 252. In a preferred embodiment, during placement of the 
assembly 10 within the wellbore 100, fluidic materials 106 within the weUbore 
100 below the assembly 10 are conv^ed through the assembly 10 and into the 

10 passage 104a by the fluid passages 52fa, 52fb, 54a, 48a, 44a, and 14a. In this 
manner, surge pressures that can be created during placement of the assembly 
10 within the wellbore 100 are minimized. In a preferred embodiment, the float 
valve element 50 is pre-set in an auto-fill configuration to permit the fluidic 
materials 106 to pass throu^ the conical passage 48a of the valve seat 48. 

1 5 Referring to Figs. 4a-4c, in step 254, fluidic materials 108 may then be 

injected into and through the tubular member 104 and assembly 10 to thereby 
ensure that all .of the fluid passages 104a, 14a, 44a, 48a, 54a, 52fa, and 52fl) are 
functioning properly. 

Referring to Figs. 5a-5c, in step 256, the bottom plug 110 may then be 

20 injected into the fluidic materials 108 and into the assembly 10 and then 

positioned in the throat passage 44ab of the valve member 44. In this manner, 
the region of the passage 44a upstream firom the plug 110 may be fluidicly 
isolated fi^m the region of the passage 44a downstream fi:om the plug 110. In a 
preferred embodiment, the proper placement of the plug 110 may be indicated 

25 by a corresponding increase in the operating pressure of the fluidic material 
108. 

Referring to Figs. 12a-12c, in step 258, a fluidic material 114 may then be 
mjected into the assembly to thereby increase the operating pressure within the 
passages 14a and 44a until the burst disc 36 is opened thereby permitting the 
30 pressurized fluidic material 114 to pass through the radial passage 30a and into 
an annular region 118 defined by the second tubular support member 14, the 
tiurd tubular support member 16, the sixth tubular support member 38, the 
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"coUet 40, the sUding sleeve 42, the shoe 54, and the seventh tubular support 
member 56. The pressurized fluidic material 114 within the annular region 118 
directly appUes a longitudinal force upon the fifth tubular support member 26 
and the sixth tubular support member 38. The longitudinal force in turn is 

5 applied to the expansion cone 18. In this manner, the expansion cone 18 is 
displaced relative to the expansion cone laimcher 20 thereby disengaging the 
collet 40 and the sliding sleeve 42 and radially expanding and plastically 
deforming the expansion cone laimcher. In a preferred embodiment, the radial 
expansion process in step 408 is continued to a location below the overlap 

10 between the expansion cone launcher 20 and the preexisting wellbore casing 
102. 

Referring to Figs. 13a-13c, in step 260, the sUding sleeve 42 may then be 
displaced relative to the valve member 44 by (1) displacing the expansion cone 
18 in a downward direction using the tubular member 104 and (2) applying, 

15 using the tubular member 104 a downward force of, for example, approximately 
5,000 Ibf on the assembly 10. In this manner, the coupling 40b of the collet 40 
reengages the external groove 42e of the sUding sleeve 42. Furthermore, in this 
manner, the tubular meniber 104, the first tubular support member 12, the 
second tubular support member 14, the third tubular support member 16, the 

20 expansion cone 18, the annular spacer 22, the fourth tubular support member 
24, the fifth tubular support member 26, the sixth tubular support member 38, 
the collet 40, and the sliding sleeve 42 are displaced in the longitudinal 
direction relative to the expansion cone launcher 20 and the valve member 44. 
In this manner, fluidic materials within the passage 44a upstream of the plug 

25 110 may bypass the plug by passing through the first passages, 44da and 44db, 
through the annular passage 46, and through the second passages, 44ea and 
44eb, mto the region of the passage 44a downstream from the plug. 
Furthermore, in this manner, the fluid passage 30a is fluididy isolated fcom the 

passages 14a and 44a. 
30 Referring to Figs. 14a-14c, in step 262, the hardenable fluidic sealing 

material 112 may then be injected into the assembly 10 and conveyed through 
the passages 104a, 14a, 44a, 44da, 44db, 46, 44ea, 44eb, 48a, 54a, 52fa, and 52fb 
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into the wellbore 100, In this manner, a hardenable fluidic sealing material 
such as, for example, cement, may be injected into the annular region between 
the expansion cone lamicher 20 and the wellbore 100 in order to subsequently 
form an ^nn nlar body of cement around tiie radially expanded expansion cone 
5 lamicher 20. Furthermore, in this manner, the radial passage 30a and the 
rupture disc 36 are not exposed to the hardenable fluidic sealing material 112. 

Referring to Pigs. 15a-15c, in step 264, upon the completion of the 
injection of the hardenable fluidic sealing material 112, the nonhardenable 
fluidic material 114 may be injected into the assembly 10, and the top plug 116 

10 may then be injected into the assembly 10 along with the fluidic materials 114 
and then positioned in the throat passage 44aa of the valve member 44. In this 
manner, the region of the passage 44a upstream from the first passages, 44da 
and 44db, may be fluidicly isolated from the first passages. In a preferred 
embodiment, the proper placement of the plug 116 may be indicated by a 

1 5 corresponding increase in the operating pressure of the fluidic material 114. 

Referring to Figs. 16a-16c, in step 266, the sliding sleeve 42 may then be 
displaced relative to the valve member 44 by displacing tiie tubular member 104 
by applying, for example, an upward force of approxiDDiately 13,000 Ibf on the 
assembly 10. In this manner, the tubular member 104, the first tubular 

20 support member 12, the second tubular support member 14, the third tubular 
support member 16, the expansion cone 18, the annular spacer 22, the fourth 
tubular support member 24, the fifth tubular support member 26, the sixth 
tubular support member 38, the collet 40, and the sHding sleeve 42 are 
displaced in the longitudinal direction relative to the expansion cone launcher 

25 20 and the valve member 44. In this manner, fluidic materials within the 

passage 44a upstream of the plug 110 may no longer bypass the plug by passing 
through the first passages, 44da and 44db, though the annular passage 46, and 
through the second passages, 44ea and 44eb, into the region of the passage 44a 
downstream from the plug. Furthermore, in this manner, the passage 30a is no 

30 longer fluidicly isolated from the fluid passages 14a and 44a. 

Referring to Figs. 17a-17c, in step 268, the fluidic material 114 may be 
injected into the assembly 10. The continued injection of the fluidic material 
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""lUw increase tJie operating pressure within the passages 14a, 30a, and 44a 
and the annular region 118. The pressurized fluidic material 114 within the 
annular region 118 directly applies a longitudinal force upon the fifth tubular 
support member 26 and the sixth tubular support member 38. The longitudinal 
5 force in turn is appUed to the expansion cone 18. In this manner, the expansion 

cone 18 is displaced relative to the expansion cone launcher 20 thereby 
completing the radial expansion of the expansion cone launcher. 

In an alternative embodiment of the method 250, the injection and 
placement of the top plug 116 into the liner hanger assembly 10 in step 264 

10 may omitted. 

In an alternative embodiment of the method 250, in step 252, the 
assembty 10 is positioned at the bottom of the wellbore 100. 

In an alternative embodiment of the method 250: (1) in step 252, tiie 
assembly 10 is positioned proximate a position below a preexisting section of 

15 the wellbore casing 102, and (2) in step 258, the expansion cone launcher 20, 
and any expandable tubulars coupled to the threaded portion 20c of the 
expansion cone launcher, are radially expanded and plastically deformed until 
the shoe 54 of the assembly 10 is proximate the bottom of the wellbore 100. In 
this manner, the radial expansion process using the assembty 10 provides a 

20 telescoping of the radiaUy expanded tubulars into the weUbore 100. 

In several alternative embodiments, the assembly 10 may be operated to 
form a wellbore casing by including or excluding the float valve 50. 

In several alternative embodiments, the float valve 50 may be operated in 
an auto-fill configuration in which tabs are positioned between the float valve 

25 50 and the valve seat 48. In this manner, fluidic materials within the wellbore 
100 may flow into the assembly 10 firom below thereby decreasing surge 
pressures during placement of the assembly 10 within the wellbore 100. 
Furthermore, pumping fluidic materials through the assembly 10 at rate of 
about 6 to 8 bbl/min wiU displace tiie tabs from the valve seat 48 and thereby 

30 allow the float valve 50 to dose. 
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In several alternative embodiments, prior to the placement of any of the 
plugs, 110 and 116, into the assembly 10, fluidic materials can be circulated 
through the assembly 10 and into the wellbore 100. 

In several alternative embodiments, once the bottom plug 110 has been 
positioned into the assembly 10, fluidic materials can only be circulated through 
the assembly 10 and into the wellbore 100 if the sliding sleeve 42 is in the down 
position. 

In several alternative embodiments, once the sliding sleeve 42 is 
positioned in the down position, the passage 30a and rupture disc 36 are 
fluidicly isolated from pressurized fluids within the assembly 10. 

In several alternative embodiments, once the top plug 116 has been 
positioned into the assembly 10, no fluidic materials can be circulated through 
the assembly 10 and into the wellbore 100. 

In several alternative embodiments, the assembly 10 may be operated to 
form or repair a wellbore casing, a pipeline, or a structural support. 

Referring to Figs. 18, 18a, 18b, and 18c, an alternative embodiment of a 
liner hanger assembly 300 includes a first tubiilar support member 312 defining 
an internal passage 312a that includes a threaded counterbore 312b at one end, 
and a threaded counterbore 312c at another end. A second tubular support 
member 314 defining an internal passage 314a includes a first threaded portion 
314b at a first end that is coupled to the threaded counterbore 312c of the first 
tubular support member 312, a stepped flange 314c, a coimterbore 314d, a 
threaded portion 314e, and internal splines 314f at another end. The stepped 
flange 314c of the second tubular support member 314 fiirther defines radial 
passages 314g, 314h, 314i, and 314j. 

A third tubular support member 316 defining an internal passage 316a 
for receiving the second tubular support member 314 includes a first flange 
316b, a second flange 316c, a first counterbore 316d, a second counterbore 316e 
having an internally threaded portion 316f, and an internal flange 316g. The 
second flange 316c further includes radial passages 316h and 316i. 

An annular e^ansion cone 318 defining an internal passage 318a for 
receiving the second and third tubular support members, 314 and 316, includes 
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'TOimterbore 318b at one end, and a counterbore 318c at another end for 
receiving the flange 316b of the second tubular support member 316. The 
annular expansion cone 318 further includes an end face 318d that mates with 
an end face 316j of the flange 316c of the second tubular support member 316, 
5 and an exterior surface 318e having a conical shape m order to facilitate the 
radial expansion of tubular members. Atubular expansion cone launcher 320 is 
movably coupled to the exterior surface 318e of the expansion cone 318 and 
includes a first portion 320a having a first wall thickness, a second portion 320b 
having a second waU thickness, a threaded portion 320c at one end, and a 
10 threaded portion 320d at another end. In a preferred embodiment, the second 
portion 320b of the expansion cone launcher 320 mates with the conical outer 
surfece 318e of the expansion cone 318. In a preferred embodiment, the second 
wall thickness of the second portion 320b is less than the first wall thickness of 
the first portion 320a in order to optimize the radial expansion of the expansion 
15 cone launcher 320 by the relative axial displacement of the expansion cone 318. 
In a preferred embodiment, one or more expandable tubulars are coupled to 
the threaded connection 320c of the expanaon cone launcher 320. In this 
manner, the assembly 300 may be used to radially sspajid and plastically 
deform, for exaiaple, thousands of feet of expandable tubulars. 
20 An annular spacer 322 defming an internal passage 322a for receiving 

the second tubular support member 814 is received within the counterbore 
318b of the e2q)ansion cone 318, and is positioned between an end face 312d of 
the first tubular support member 312 and an end face of the counterbore 318b 
of the expansion cone 318. A fourth tubular support member 324 defining an 
25 internal passage 324a for receiving the second tubular support member 314 
includes a flange 324b that is received within the counterbore 316d of the third 
tubular support member 316. A fifth tubular support member 326 defining an 
internal passage 326a for receiving the second tubular support member 314 
includes an internal flange 326b for mating with the flange 314c of the second 
30 tubular support member and a flange 326c for mating with the internal flange 
316g of the third tubular support member 316. 
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An annular sealing member 328, an annular sealing and support meinber 
330, an annular sealing member 332, and an annular sealing and support 
member 334 are received within the counterbore 314d of the second tubular 
support member 314. The annular sealing and support member 330 further 
5 includes a radial opening 330a for supporting a rupture disc 336 within the 
radial opening 314g of the second tubular support member 314 and a sealing 
member 330b for sealing the radial opening 314h of the second tubular support 
member. The annular sealing and support member 334 further includes sealing 
members 334a and 334b for sealing the radial openings 314i and 314j, 
10 respectively, of the second tubular support member 314. In an exemplary 
embodimeint, the rupture disc 336 opens when the operating pressure within 
the radial opening 330b is about 1000 to 5000 psi. In this manner, the rupture 
disc 336 provides a pressure sensitive valve for controlling the flow of fluidic 
materials through the radial opening 330a. In several alternative embodiments, 
IS the assembly 300 includes a plurality of radial passages 330a, each with 
corresponding rupture discs 336. 

A sixth tubular support member 338 defining an internal passage 338a 
for receiving the second tubular support member 314 includes a threaded 
portion 338b at one end that is coupled to the threaded portion 316f of the third 
20 tubular support member 316 and a flange 338c at another end that is movably 
coupled to the interior of the expansion cone launcher 320. An annular collet 
340 includes a threaded portion 340a that is coupled to the threaded portion 
314e of the second tubular support member 314, and a resilient coupling 340b 
at another end. 

25 An annular sliding sleeve 342 defining an internal passage 342a includes 

an internal flange 342b, having sealing members 342c and 342d, and an 
external groove 342e for releasably engaging the coupling 340b of the collet 340 
at one end, and an internal flange 342f, having sealing members 342g and 342h, 
at another end. During operation, the coupling 340b of the collet 340 may 

30 engage the external groove 342e of the sliding sleeve 342 and thereby displace 
the sliding sleeve in the longitudinal direction. Since the coupling 340b of the 
collet 340 is resilient, the collet 340 may be disengaged or reengaged with the 
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diding sleeve 342. An anniilar valve member 344 defining an internal passage 
344a, having a throat 344aa, includes a flange 344b at one end. having external 
splines 344c for engaging the internal splines 314f of the second tubular 
support member 314, an interior flange 344d having a first set of radial 
5 passages, 344da and 344db, and a counterbore 344e, a second set of radial 
passages, 344fa and 344fb, and a threaded portion 344g at another end. 

An annular valve member 346 defining an internal passage 346a, having 
a throat 346aa, includes an end portion 346b that is received in the counterbore 
344e of the annular valve member 344, a set of radial openings, 346ca and 
10 346cb, and a flange 346d at another end. An annular valve member 348 

defining an internal passage 348a for receiving the annular valve members 344 
and 346 includes a flange 348b having a threaded counterbore 348c at one end 
for engaging the threaded portion 344g of the annular valve member, a 
counterbore 348d for matmg with the flange 346d of the annular valve member, 
15 and a threaded annular recess 348e at another end. 

The annular valve members 34i, 346, and 348 define an annular passage 
350 that fluididy couples the radial passages 344fa, 344fb, 346ca, and 346cb. 
Furthermore, depending upon the position of the sUding sleeve 342, the fluid 
passages, 344da and 344db, may be fluidicly coupled to the passages 344fa, 
20 344fl>, 346ca, 346eb, and 350. In this manner, fluidic materials may bypass the 
portion of the passage 346a between the passages 344da, 344db, 346ca, and 
346cb. Furthermore, the sHding sleeve 342 and the valve members 344, 
346, and 348 together define a sHding sleeve valve for controllably permitting 
fluidic materials to bypass the intermediate portion of the passage 346a 
25 between the passages, 344da, 344db, 346ca, and 346cb. During operation of the 
sUding sleeve valve, the flange 348b limits movement of the shding sleeve 342 
the longitudinal direction. 

In a preferred embodiment, the collet 340 includes a set of couplings 
340b that engage the external groove 342e of the sHding sleeve 342. During 
30 operation, the coUet couplings 340b latch over and onto the external groove 
342e of the sliding sleeve 342. In a preferred embodiment, a longitudinal force 
of at least about 10,000 to 13,000 Ibf is requked to pull the couplings 340b off 
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of, and out of engagement with, the external groove 342e of the sliding sleeve 
342. In an exemplary embodiment, the application of a longitudiaal force less 
than about 10,000 to 13,000 Ibf indicates that the collet couplings 340b are 
latched onto the external shoulder of the sliding sleeve 342, and that the sliding 
5 sleeve 342 is in the up or the down position relative to the valve member 344. 
In a preferred embodiment, the collet 340 includes a conventional internal 
shoulder that transfers the weight of the first tubular support member 312 and 
expansion cone 318 onto the sliding sleeve 342. In a preferred embodiment, the 
collet 340 further includes a conventional set of internal lugs for engaging the 
10 splines 344c of the valve member 344. 

An aTinnlflr valve seat 352 defining a conical internal passage 352a for 
receiving a conventional float valve element 354 includes a threaded annular 
recess 352b for engaging the threaded portion 348e of the valve member 348, at 
one end, and an externally threaded portion 352c at another end. In an 
15 alternative embodiment, the float valve element 354 is omitted. An annular 
valve seat mounting element 356 defining an internal passage 356a for 
receiving the valve seat 352 and float valve 354 includes an internally threaded 
portion 356b for engaging the externally threaded portion 352c of the valve seat 
352, an externally threaded portion 356c, an internal flange 356d, radial 
passages, 356ea and 356eb, and an end member 356f, having axial passages, 
356faand356fl). 

A shoe 358 defining an internal passage 358a for receiving the valve seat 
moimting element 356 includes a first threaded annular recess 358b, and a 
second threaded annular recess 358c for engaging the threaded portion 320d of 
the expansion cone launcher 320, at one end, a first threaded counterbore 358d 
for engaging the threaded portion 356c of the of the valve seat mounting 
element, and a second counterbore 358e for mating with the end member 356f 
of the mounting element. In a preferred embodiment, the shoe 358 is 
fabricated from a ceramic and/or a composite material in order to facilitate the 
subsequent removal of the shoe by drilling. 

A seventh tubular support member 360 defining an internal passage 
360a for receiving the sliding sleeve 342 and the valve members 344, 346, and 
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"348 i^sitioned within the expansion cone launcher 320 that includes an 
internally threaded portion 360b at one end for engaging the externally 
threaded portion of the annular recess 358b of the shoe 358. In apreferred 
embodiment, during operation of the assembly, the end of the seventh tubular 

5 support member 360 limits the longitadinal movement of the expansion cone 
318 in the direction of the shoe 358 by limiting the longitudinal movement of 
the sbcth tubular support member 338. An annular centralizer 362 defining an 
internal passage 362 for supporting the valve member 348 is positioned vnthin 
the seventh tubular support member 360 that includes axial passages 362b and 

10 362c. 

Referringto Figs. 19a-19b, during operation, ttie assembly 300 may be 
used to form or repair a wellbore caang by implementing a method 400 in 
which, as iUustrated in Figs. 20a-20c, the assembly 300 may initiaUy be 
positioned within a weUbore 1000 having a preexisting wellbore casing 1002 by 
15 coupling a conventional tubular member 1004 defining an internal passage 

1004a to the threaded portion 312b of the first tubular support member 312 in 
step 402. In a preferred embodiment, during placement of the assembly 300 
within the wellbore 1000, fluidic materials 1006 witiiin the weUbore 1000 below 
the assembly 300 are conveyed through the assembly 300 and mto the passage 
20 1004a by the fluid passages 356fa, 356fb, 352a, 348a, 346a, 344a, and 314a. In 
this manner, surge pressures that can be created during placement of tiie 
assembly 300 within the wellbore 1000 are minimized. In a preferred 
embodiment, the float valve element 354 is pre-set in an auto-fiU configuration 
to permit the fluidic materials 1006 to pass tiirough the conical passage 352a of 

25 the valve seat 352. 

Referring to Figs. 21a-21c, in step 404, fluidic materials 1008 may then 
be injected into and through the tubular member 1004 and assembly 300 to 
tiiereby ensure that aU of the fluid passages 1004a, 314a, 344a, 346a, 348a, 
352a, 356fa, and 356fb are functioning properly. 

30 Referring to Figs. 22a-22c, in step 406, a boti»m plug 1010 may then be 

injected into the fluidic materials 1008 and into the assembly 300 and then 
positioned in the throat passage 346aa of the valve member 346. In this 
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manner, the region of the passage 346a upstream from the plug 1010 may be , 
fluididy isolated from the region of the passage 346a downstream from the plug 
1010. In a preferred embodiment, the proper placement of the plug 1010 may 
be indicated by a corresponding increase in the operating pressure of ihe fluidic 
5 material 1008. 

Referring to Fig^. 23a-23c, in step 408, the sliding sleeve 342 may then be 
displaced relative to the valve memb» 344 by displacing the tubular member 
1004 by £^lying, for example, a downward force of approximately 5,000 M on 
the assembly 300. In this manner, the tubular member 1004, the first tubular 

10 support member 312, the second tubular support member 314, the third 

tubular support member 316, the expansion cone 318, the anriular spacer 322, 
the fourth tubular support member 324, the fifth tubular support member 326, 
the sixth tubular support member 338, the collet 340, and the sliding sleeve 342 
are displaced in the longitudinal direction relative to the expansion cone 

15 iaimcher 320 and the valve member 344. In this manner, fluidic materials 
witiiin the passage 344a upstream of the plug 1010 may bypass the plug by 
passing through tiie first passages, 344da and 344db, through the anrmlnr 
passage 342a, through the second passages, 344fa and 344fb, through the 
flnrmlar passage 350, through the passages, 346ca and 346cb, into the region of 

20 the passage 348a downstream from the plug. Furthermore, in this manner, the 
rupture disc 336 is fluididy isolated fix)m the passages 314a and 344a 

Referring to Pigs. 24a-24c, in step 410, a hardenable fluidic sealing 
material 1012 may then be injected into the assembly 300 and conveyed 
throu^ the passages 1004a, 314a, 344a, 344da, 344db, 342a, 344fa, 344fb, 350, 

25 346ca, 346cb, 348a, 352a, 356fa, and 356fb into the wellbore 1000. In this 
manner, a hardenable fluidic sealing material sudi as, for example, cement, 
may be injected into the annular region between the expansion cone Iaimcher 
320 and the wellbore 1000 in order to subseqpiently form an ann ul ar body of 
cement around the radially expanded e^ansion cone launcher 320. 

30 Furthermore, in this manner, the radial passage 330a and the rupture disc 336 
are not exposed to the hardenable fluidic sealing material 1012. 
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Referring to Figs. 25a-25c, in step 412, upon the completion of the 
injection of the hardenable fluidic sealing material 1012, a nonhardenable 
fluidic material 1014 may be iiyected into the assembly 300, and a top plug 
1016 may then be injected into the assembly 300 along with the fluidic 
5 materials 1014 and then positioned in the throat passage 344aa of the valve 
member 344. In this manner, the region of the passage 344a upstream from the 
top plug 1016 may be fluididy isolated from region downstream from the top 
plug. In a preferred embodiment, the proper placement of the plug 1016 may 
be indicated by a corresponding increase m the operatmg pressure of the fluidic 

10 material 1014. 

Referring to Fig. 26a-26c, in step 414, the sliding sleeve 42 may then be 
displaced relative to the valve member 344 by displacing the tubular member 
1004 by applying, for example, an upward force of approxnnately 13,000 Ibf on 
the assembly 300. In this manner, the tubular member 1004, the first tubular 

15 support member 312, the second tubular support member 314, the third 

tubular support member 316, the expansion cone 318, the annular spacer 322, 
the fourth tubular support member 324, the fifth tubular support member 326, 
the sixth tubular support member 338, the collet 340, and the sUding sleeve 342 
are displaced in the longitudinal direction relative to the expansion cone 

20 launcher 320 and the valve member 344. In this manner, fluidic materials 
within the passage 344a upstream of the bottom plug 1010 may no longer 
bypass the bottom plug by passing through the first passages, 344da and 344db, 
through the annular passage 342a, through the second passages, 344fa and 
344fl), through the annular passage 350, and through the passages, 346ca and 

25 346cb, mto region of the passage 348a downstream firom the bottom plug. 

Furthermore, in this manner, the rupture disc 336 is no longer fluididy isolated 
from the fluid passages 314a and 344a. 

Referring to Figs. 27a-27c, in step 416, the fluidic material 1014 may be 
injected into the assembly 300. The continued injection of the fluidic material 

30 1014 may increase the operating pressure within the passages 314a and 344a 
until the burst disc 336 is opened thereby permitting the pressurized fluidic 
material 1014 to pass through the radial passage 330a and into an fl nrml a r 
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region 1018 defined by the second tubular support member 314, the third 
tubular support member 316, the sixth tubular support member 338, the collet 
340, the sliding sleeve 342, the valve members, 344 and 348, the shoe 358, and 
the seventh tubular support member 360. The pressurized fluidic material 
5 1014 within the annular region 1018 directly applies a longitudinal force upon 
the fifth tubular support member 326 and the sixth tubular support member 
338. The longitudinal force in turn is applied to the expansion cone 318. In 
this manner, the expansion cone 318 is displaced relative to the expansion cone 
laundier 320 thereby radially expanding and plastically deforming the 
10 expansion cone laimcher. 

In an alternative embodiment of the method 400, the injection and 
placement of the top plug 1016 into the liner hanger assembly 300 m step 412 
may omitted. 

In an alternative embodiment of the method 400, in step 402, the 

IS assembly 300 is positioned at the botix>m of the wellbore 1000. 

In an alternative embodiment, as illustrated in Figs. 28a-28b, during 
operation, the assembly 300 may be used to form or repair a wellbore casing by 
implementing a method 450 in which, as illustrated in Figs. 20a-20c, the 
assembly 300 may initially be positioned within a wellbore 1000 having a 

20 preexisting wellbore casing 1002 by coupling a conventional tubular member 
1004 defining an internal passage 1004a to the threaded portion 312b of the 
first tubular support member 312 in step 452. In a preferred embodiment, 
during placement of the assembly 300 within the wellbore 1000, fluidic 
materials 1006 within the wellbore 1000 below tiie assembly 300 are conveyed 

25 through the assembly 300 and into the passage 1004a by the fluid passages 

356fa, 356flD, 352a, 348a, 346a, 344a, and 314a. In this manner, surge pressures 
that can be created during placement of the assembly 300 within the wellbore 
1000 are minimized. In a preferred embodiment, the float valve element 354 is 
pre-set in an auto-fill configuration to permit the fluidic materials 1006 to pass 

30 through the conical passage 352a of the valve seat 352. 

Referring to Figs. 21a-21c, in step 454, in step 454, fluidic materials 1008 
may then be iqjected into and through the tubular member 1004 and assembly 
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300 to thereby ensure that aU of the fluid passages 1004a, 314a, 344a, 34ba, 
348a, 352a, 356fa, and 356fb are functioning properly. 

Referring to Figs. 22a-22c, in step 456, the bottom plug 1010 may then 
be injected into the fluidic materials 1008 and into the assembly 300 and then 
5 positioned in the throat passage 346aa of the valve member 346. In this 
manner, the region of the passage 346a upstream from the plug 1010 may be 
fliddicly isolated from the region of the passage 346a downstream from the plug 
1010. In a preferred embodiment, the proper placement of the plug 1010 may 
be indicated by a corresponding increase in the operating pressure of the fluidic 

10 material 1008. 

Referring to Figs. 29a-29c, in step 458, the fluidic material 1014 may 
then be injected into the assembly 300 to thereby increase the operating 
pressure within the passages 314a and 344a until the burst disc 336 is opened 
thereby permitting the pressurized fluidic material 1014 to pass throng the 

1 5 radial passage 330a and into an annular region 1018 defined by the defined by 
the second tubular support member 314, the third tubular support member 
316, the sixth tubular support member 338, the coUet 340, the sUding sleeve 
342, the valve members, 344 and 348, the shoe 358, and the seventh tubular 
support member 360. The pressurized fluidic material 1014 within the a mml a r 

20 region 1018 directly applies a longitudinal force upon the fifth tubular support 
member 326 and the sixth tubular support member 338. The longitudioal force 
in turn is applied to the expansion cone 318. In this manner, the expansion 
cone 318 is displaced relative to the ejqpansion cone launcher 320 thereby 
disengaging the collet 340 and the slidmg sleeve 342 and radially expandfaig and 

25 plastically deforming the expansion cone launcher. In a preferred embodiment, 
the radial expansion process in step 458 is continued to a location below the 
overlap between the expansion cone launcher 320 and the preexisting wellbore 
casing 1002. 

Referring to Figs. 30a-30c, in step 460, the sliding sleeve 342 may then be 
30 displaced relative to the valve member 344 by (1) displacing the expansion cone 
318 in a downward direction using the tubular member 1004 and (2) applying, 
using the tubular member 1004 a downward force of, for example, 
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approxiniately 5,000 Ibf on the assembly 300. In this manner, the coupling 
340b of the collet 340 reengages the external groove 342e of the sliding sleeve 
342. Furthermore, lq this manner, the tubular member 1004, the first tubular 
support member 312, the second tubular support member 314, the third 
tabular support member 316, the expansion cone 318, the annnlar ^acer 322, 
the fouith tubular support member 324, the fifth tubular support member 326, 
the sixth tubular support member 338, the collet 340, and the sliding sleeve 342 
are displaced in the longitudinal direction relative to the e2cpansion cone 
launcher 320 and the valve member 344. In this manner, fluidic materials 
within the passage 344a upstream of the bottom plug 1010 may bypass the plug 
by passing through the passages, 344da and 344db, the annular passage 342a, 
the passages, 344fa and 344fb, the annular passage 350, and the passages, 
346ca and 346cb, into the passage 348a downstream from the plug. 
Furthermore, in this manner, the fluid passage 330a is fluidicly isolated from 
the passages 314a and 344a. 

Referring to Figs. 31a-31c, in step 462, the hardenable fluidic sealing 
material 1012 may then be injected into the assembly 300 and conveyed 
through the passages 1004a, 314a, 344a, 344da, 344db, 342, 344fa, 344fb, 350, 
346ca, 346cb, 348a, 352b, 356fa, and 356fb into the wellbore 1000. In this 
manner, a hardenable fluidic sealing material such as, for example, cement, 
may be injected into the annular region between the expansion cone launcher 
320 and the wellbore 1000 in order to subsequently form an annular body of 
cement around the radially expanded expansion cone launcher 320. 
Furthermore, in this manner, the radial passage 330a and the rupture disc 336 
are not e^osed to the hardenable fluidic sealing material 1012. 

Referring to Figs. 32a-32c, in step 464, upon the completion of the 
injection of the hardenable fluidic sealing material 1012, the nonhardenable 
fluidic material 1014 may be mjected into the assembly 300, and the top plug 
1016 may then be injected into the assembly 300 along with the fluidic 
materials 1014 and then positioned in the throat passage 344aa of the valve 
member 344, In this manner, the region of the passage 344a upstream from the 
top plug 1016 may be fluidicly isolated from the region within the passage 
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downstream from the top plug. In a preferred embodiment, the proper 
placement of the plug 1016 may be indicated by a corresponding increase in the 
operating pressure of the fluidic material 1014. 

Referring to Figs. 33a-33c, in step 466, the sliding sleeve 342 may then be 

5 displaced relative to the valve member 344 by displacing the tubular member 
1004 by applying, for example, an upward force of approximately 13,000 Ibf on 
the assembly 300. In this manner, the tubular member 1004, the first tubular 
support member 312, the second tubular support member 314, the third 
tubular support member 316, the expansion cone 318, the anrml a r spacer 322, 

10 the fourth tubular support member 324, the fifth tubular support member 326, 
the sixth tubular support member 338, the coUet 340, and the sUding sleeve 342 
are displaced in the longitudinal direction relative to the expansion cone 
launcher 320 and the valve member 344. In this manner, fluidic materials 
within the passage 344a upstream of the bottom plug 110 may no longer bypass 

1 5 the plug by passing through the passages, 344da and 344db, the annular 

passage 342a, the passages, 344fa and 344fb, the annular passage 350, and the 
passages, 346ca and 346cb, into the passage 348a downstream firom the plug. 
Furthermore, in this manner, the passage 330a is no longer fluidicly isolated 
from the fluid passages 314a and 344a. 

20 Referring to Figs. 34a-34c, in step 468, the fluidic material 1014 may be 

iiqected into the assembly 300. The continued injection of the fluidic material 
1014 may increase the operating pressure within the passages 314a, 330a, and 
344a and the annular region 1018. The pressurized fluidic material 1014 
within the flnmilflr region 1018 directly applies a longitudinal force upon the 

25 fifth tubular support member 326 and the sixth tubular support member 338. 
The longitudinal force in turn is applied to the expansion cone 318. In this 
manner, the expansion cone 318 is di^laced relative to the expansion cone 
launcher 320 thereby completing the radial expansion of the expansion cone 
launcher. 

30 In an alternative embodiment of the method 450, the injection and 

placement of the top plug 1016 into the linOT hanger assembly 300 in step 464 
may omitted. 
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In an alternative embodiment of the method 450, in step 462, the 
assembly 300 is positioned at the bottom of the wellbore 1000. 

In an alternative embodiment of the method 450: (1) in step 452, the 
assembly 300 is positioned proximate a position below a preexisting section of 
5 the wellbore casing 1002, and (2) in step 458, the expansion cone launcher 320, 
and any expandable tubulars coupled to the threaded portion 320c of the 
expansion cone launcher, are radially esqpanded and plastically deformed until 
the shoe 358 of the assembly 300 is proximate the bottom of the wellbore 1000. 
In this manner, the radial expansion process using the assembly 300 provides a 
1 0 telescoping of the radially expanded tubulars into the wellbore 1000. 

In. several alternative anbodiments, the assembly 300 may be operated to 
form a wellbore casing by including or exduding the float valve 354. 

In several alternative embodiments, the float valve 354 may be operated 
in an auto-fill configuration in which tabs are positioned between the float valve 
15 354 and the valve seat 352. In this manner, fluidic materials within the 

wellbore 1000 may flow into the assembly 300 fi:om below thereby decreasing 
surge pressures during placement of the asseiably 300 within the wellbore 
1000. Furthermore, pumping fluidic materials tiirough the assembly 300 at 
rate of about 6 to 8 bbl/min will displace the tabs firom the valve seat 352 and 
20 thereby allow the float valve 354 to close. 

In several altamative embodiments, prior to the placement of any of the 
plugs, 1010 and 1016, into the assembly 300, fluidic materials can be circulated 
through the assembly 300 and into the wellbore 1000. 

In several alternative embodiments, once the bottom plug 1010 has been 
25 positioned into the assembly 300, fluidic materials can only be circulated 

throu^ the assembly 300 and into the weUbore 1000 if the sliding sleeve 342 is 
in the down position. 

In several alternative embodiments, once the sliding sleeve 342 is 
positioned in the down position, the passage 330a and rupture disc 336 are 
30 fliudidy isolated firom pressurized fluids witiain the assembly 300. 
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In several alternative embodiments, once the top plug 1016 has been 
positioned into the assembly 300, no flnidic materials can be circulated through 
the assembly 300 and into the wellbore 1000. 

In several alternative embodiments, the assembly 300 may be operated to 

5 form or repah: a wellbore casing, a pipeline, or a structural support. 

In a preferred embodiment, the design and operation of the liner hanger 
assembUes 10 and 300 are provided substantially as described and illustrated in 
Appendix A to the present application. 

In a preferred embodiment, the design and operation of the liner hanger 

10 assemblies 10 and 300 are provided substantially as described in one or more of 
the foUowing: (1) U.S. patent application serial no. 09/454,139, attorn^ docket 
no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent appUcation serial no. 
09/510,913, ati»mey docket no. 25791.7.02, ffled on 2/23/2000, (3) U.S. patent 
application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 

15 2/10/2000, (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
25791.9.02, filed on 11/15/1999, (5) U.S. patent application serial no. 
09/523,460, attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
appUcation serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 
2/24/2000, (7) U.S. patent application serial no. 09/511,941, attorney docket no. 

20 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 

09/588,946, att»m^ docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 
application serial no. 09/559,122, attorn^ docket no. 25791.23.02, filed on 

4/26/2000, (10) U,S. patent application serial no. , attom^r docket 

no. 25791.25.02, filed on 7/9/2000, (11) U.S. provisional patent appUcation serial 

25 no. 60/162,671, ati»m^ docket no. 25791.27, filed on 11/1/1999, (12) U.S. 
provisional patent appUcation serial no. 60/154,047, attorney docket no. 
25791.29, filed on 9/16/1999, (13) U.S. provisional patent appUcation serial no. 
60/159,082, attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. 
provisional patent appUcation serial no. 60/159,039, attorney docket no. 

30 25791.36, filed on 10/12/1999, (15) U.S. provisional patent appUcation serial no. 
60/159,033, attorn^ docket no. 25791.37, filed on 10/12/1999, (16) U.S. 
provisional patent appUcation serial no. , attorn^ docket no. 
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25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial no. 
60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. 

provisional patent application serial no. , attorney docket no. 

25791.45, filed on 7/28/2000, and (19) U.S. provisional patent application serial 

5 no. , attorney docket no. 25791.46, filed on 7/28/2000, the 

disclosures of which are incorporated herein by reference. 

A method of forming a wellbore casing within a borehole within a 
subterranean formation has been described that includes positioning an 
expandable tubular member within the borehole, injecting fluidic materials into 
10 the expandable tubular member, fiuidicly isolating a first region fix}m a second 
region within the expandable tubular member, fluidicly coupling the first and 
second regions, injecting a hardenable fluidic sealing material into the 
expandable tubular member, fluidicly decouphng the first and second regions 
and injecting a non-hardenable fluidic material into the expandable tubular 
1 S member to radially e^and the tubular member. In an exemplary embodiment, 
positioning the expandable tubular member within the borehole includes 
positioning an end of the e:q>andable tubular member adjacent to the bottom of 
the borehole. In an exemplary embodiment, the method further includes 
fluidicly isolating the second region fix)m a third region within the expandable 

20 tubular member. 

An apparatus for forming a wellbore casing within a borehole within a 
subterranean formation has also been desonObed that includes means for 
positioning an expandable tubular member within the borehole, means for 
injecting fluidic materials into the expandable tubular member, means for 

25 fluidicly isolating a first region firom a second region within the expandable 
tubular member, means for fluidicly coupling the first and second regions, 
means for injecting a hardenable fluidic sealing material into the e^andable 
tubular member, means for fluidicly decoupling the first and second regions, 
and means for injecting a non-hardenable fluidic material into the expandable 

30 tubular member to radially e:^and the tubular member. In an exemplary 

embodiment, the means for positioning the e:q)andable tubular member within 
the borehole includes means for positioning an end of the expandable tubular 
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member a4jacent to the bottom of the borehole. In an exemplary embodiment, 
the apparatus ftirther includes means for fluidicly isolatang the second region 
from a third region within the expandable tubular member. 

A method of forming a wellbore casing within a borehole within a 
5 subterranean formation has also been described that includes positioning an 
e^andable tubular member within the borehole, mjecting fluidic materials into 
the expandable tubular member, fluidicly isolating a first region from a second 
region within the expandable tubular member, injecting a non-hardenable 
fluidic material mto the expandable tubxilar member to radially expand at least 

10 a portion of the tubular member, fluidicly coupling the first and second regions, 
injecting a hardenable fluidic sealing material into the expandable tubular 
member, fluididy decoupling the first and second regions, and injecting a non- 
hardenable fluidic material into the expandable tubular member to radially 
expand another portion of the tubular member. In an exemplary embodiment, 

1 5 positioning the es^andable tubular member within the borehole includes 

positioning an end of the expandable tubular member adjacent to the bottom of 
the borehole. In an exemplary embodiment, positioning the expandable tubular 
member within the borehole mcludes positioning an end of the expandable 
tubular member adjacent to a preexisting section of wellbore casing within the 

20 borehole. In an exemplary embodiment, injecting a non-hardenable fluidic 
material mto the expandable tubular member to radially expand at least a 
portion of the tubular member includes injecting a non-hardenable fluidic 
material into the expandable tubular member to radially expand at least a 
portion of the tubular member until an end portion of the tubular member is 

25 positioned proximate the bottom of the borehole. In an exemplary embodiment, 
the method ftirther includes fluidicly isolating the second region tcom a third 
region within the expandable tubular member. 

An apparatus for forming a wellbore casing within a borehole within a 
subterranean formation has also been desCTibed that includes means for 

30 positioning an expandable tubular member within the borehole, means for 
injecting fluidic materials into the expandable tubular member, means for 
fluidicly isolating a first region fix)m a second region within the expandable 
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tubular member, means for injecting a non-hardenable fluidic material into the 
expandable tubular member to radially expand at least a portion of the tubular 
member, means for fluididy coupling the first and second regions, means for 
injecting a hardenable fluidic sealing material into the expandable tubular 
5 member, means for fluidicly decoupling the first and second regions, and means 
for injecting a non-hardenable fluidic material into the expandable tubular 
member to radially expand another portion of the tubular member. In an 
exemplary embodiment, the means for positioning the expandable tubular 
member within the borehole includes means for positioning an end of the 
10 expandable tubular member adjacent to the bottom of the borehole. In an 
exemplary embodiment, the means for positioning the expandable tubular 
member within the borehole includes means for positioning an end of the 
expandable tubular member adjacent to a preexisting section of wellbore casing 
within the borehole. In an exemplary embodiment, the means for injecting a 
1 5 non-hardenable fltddic material into the expandable tubular member to radially 
eapand at least a portion of the tubular member includes means for injecting a 
non-hardenable fluidic material into the expandable tubular member to radially 
expand at least a portion of the tubular member imtil an end portion of the 
tubular member is positioned proximate the bottom of the borehole. In an 
20 exemplary embodiment, the apparatus further includes means for fluidicly 
isolating the second region firom a third region within the expandable tubular 
member. 

An apparatus for forming a wellbore casing within a borehole within a 
subterranean formation has also been described that includes a first annular 

25 support member defining a first fluid passage and one or more first radial 
passages having pressure sensitive valves fluidicly coupled to the first fluid 
passage, an annular expansion cone coupled to the first annular support 
member, an expandable tubular member movably coupled to the e:^ansion 
cone, a second annular support member defining a second fluid passage coupled 

30 to the expandable tubular member, an annular valve member defining a third 
fluid passage fluidicly coupled to the first and second fluid passages having first 
and second throat passages, defining second and third radial passages fluidicly 
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coupled to the third fluid passage, coupled to the second armiilar support 
member, and movably coupled to the first annular support member, and an 
ftTiTmlflr sleeve releasably coupled to the first annular support member and 
movably coupled to the flriTmlar valve member for controllably fluidicly coupling 
5 the second and third radial passages. An annular region is defined by tiie 
region between the tubular member and the first annular support member, the 
second anrmlar support member, the fiTinnlflr valve member, and the annular 
sleeve. 

An apparatus for forming a wellbore casing in a borehole in a 

10 subterranean formation has also been described that includes means for 

radially expanding an expandable tubular member, and means for injecting a 
hardenable fluidic sealing material into an annulus between the e25)andable 
tubular member and the borehole. In an exemplary embodiment, the means for 
injecting a hardenable fluidic sealing material into an annulus between the 

1 5 expandable tubular member and the borehole includes a sUding sleeve valve. 

A method of operating an apparatus for forming a wellbore casing within 
a borehole within a subterranean formation has also been described in which 
the apparatus includes a first annular support member defining a first fluid 
passage and one or more first radial passages having pressure sensitive valves 

20 fluidicly coupled to the first fluid passage, an annular expansion cone coupled to 
the first annular support member, an expandable tubular member movably 
coupled to the expansion cone, a second annular support member defLoing a 
second fluid passage coupled to the expandable tubular member, an annular 
valve member defining a third fluid passage fluidicly coupled to the first and 

25 second fluid passages having top and bottom throat passages, defining second 
and third radial passages fluidicly coupled to the third fluid passage, coupled to 
the second annular support member, and movably coupled to the first annular 
support member, and an annular sleeve releasably coupled to the first annular 
support member and movably coupled to the annular valve member for 

30 controllably flmdicly coupling the second and third radial passages. An annular 
region is defined by the region between the tubular member and the first 
fiTiTiTilftr support member, the second annular support member, the annular 
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valve member, and the annular sleeve. The method includes positioning the 
apparatus within the borehole, injecting fluidic materials into the first, second 
and third fluid passages, positioning a bottom plug in the bottom throat 
passage, displacing the flrtTmlar sleeve to fluidicly couple the second and third 
5 radial passages, injecting a hardenable fluidic sealing material through the first, 
second, and third fluid passages, and the second and third radial passages, 
displacing the flUTmlar sleeve to fluidicly decouple the second and third radial 
passages, and injecting a non-hardenable fluidic material through the first fluid 
passage and the first radial passages and pressure sensitive valves into the 

10 annular region to radially expand the expandable tubular member. In an 

exemplary embodiment, positioning the apparatus within the borehole includes 
positioning an end of the expandable tubular member adjacent to the bottom of 
the borehole. In an exemplaiy embodiment, the method fiirther includes 
positioning a top plug in the top throat passage. 

15 A method of operating an apparatus for forming a wellbore casing within 

a borehole within a subterranean formation has also been described in which 
the apparatus includes a first annular support member defining a first fluid 
passage and one or more first radial passages having pressure sensitive valves 
fluidicly coupled to the first fluid passage, an annular e^ansion cone couple to 

20 the first annular support member, an expandable tubular member movably 
coupled to the expansion cone, a second annular support member defining a 
second fluid passage coupled to the expandable tubular member, an annular 
valve member defining a third fluid passage fluidicly coupled to the first and 
second fluid passages having top and bottom throat passages, defining second 
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apparatus within the borehole, iiyecting fltddic materials into the first, second 
and third fluid passages, positioning a bottom plug in the bottom throat 
passage, injecting a non-hardenable fluidic material through the first fluid 
passages and the first radial passages and pressure sensitive valves into the 

5 annular region to radially expand a portion of the expandable tubular member, 
displacing the aTiTmlar sleeve to fluididy couple the second and third radial 
passages, injecting a hardenable fluidic sealing material through the first, 
second, and third fluid passages, and the second and third radial passages, 
displacing the gnrmlflr sleeve to fluidicly decouple the second and third radial 

10 passages, and injecting a non-hardenable fluidic material through the first fluid 
passage and the first radial passages and pressure sensitive valves into the 
annular region to radially expand another portion of the expandable tubular 
member. In an exemplary embodiment, positioning the apparatus within the 
borehole includes positioning an end of the expandable tubular member 

15 adjacent to the bottom of the borehole. In an exemplary embodiment, 

positioning the apparatus within the borehole includes positioning an end of the 
expaadsblB tubular member adjacent to a preexisting section of wellbore casmg 
within the borehole. In an exemplary embodiment, injecting a non-hardenable 
fluidic material into the first fluid passage and first radial passages and 

20 pressure sensitive valves to radially expand a portion of the e:q)andable tubular 
member includes mjecting a non-hardenable flmdic material into the first fluid 
passage and first radial passages and pressure sensitive valves to radially 
ei^and the expandable tubular member until an end portion of the tubular 
member is positioned proximate the bottom of the borehole. In an exemplary 

25 embodiment, the method fiuiher includes positioning a top plug in tiie top 
throat passage. 

A method of coupling an expandable tubular member to a pree x is ti ng 
structure such as, for example, a wellbore casing, a pipeline, or a structural 
support has also been described that includes positioning an expandable tubular 
30 member within the preexisting structure, injecting fluidic materials into the 
e2cpandable tubular member, fluidicly isolating a first region fix)m a second 
region within the aq)andable tubular member, fluidicly coupling the first and 
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second regions, injecting a hardenable fluidic sealing material into the 
expandable tubular member, fluidicly decoupling the first and second regions 
and injecting a non-hardenable fluidic material into the e^andable tubular 
member to radially expand the tubular member. In an exemplary embodiment, 
5 positioning the expandable tubular member within the preexisting structure 
includes positioning an end of the expandable tubular member adjacent to the 
bottom of the preexisting structure. In an exemplary embodiment, the method 
fturther includes fluidicly isolating the second region from a third region within 
the expandable tubular member. 
10 An apparatus for coupling an expandable tubular member to a 

preexisting structure such as, for example, a wellbore casing, a pipeline, or a 
structural support has also been described that includes means for positioning 
the expandable tubular member within the preexisting structure, means for 
injecting fluidic materials into tiie expandable tubular member, means for 
15 fluidicly isolating a first region from a second region within the expandable 
tubular member, means for fluidicly coupling the first and second regions, 
means for injecting a hardenable flmdic sealing material into the expandable 
tubular member, means for fluidicly decoupling the first and second regions, 
and means for injecting a non-hardenable fluidic material into the expandable 
tubidar member to radially expand the tubular member. In an exemplary 
embodiment, the means for positioning the expandable tubiilar member within 
the preexisting structure includes means for positioning an end of the 
expandable tubular member adjacent to the bottom of the preexisting structure. 
In an exemplary embodiment, the apparatus further includes means for 
fluidicly isolating the second region from a third region within the expandable 
tubular member. 

A method of coupling an e^andable tubular member to a preexisting 
structure has also been described that includes positioning the expandable 
tubular member within the preexisting structure, injecting fluidic materials 
into the expandable tubular member, fluidicly isolating a first region from a 
second region within the expandable tubular member, injecting a non- 
hardenable fluidic material into the e^andable tubular member to radially 
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expand at least a portion of the tubular member, fluidicly coupling tbe first and 
second regions, injecting a hardenable fluidic sealing material into the 
expandable tubular member, fluidicly decoupling the first and second regions, 
and injecting a non-hardenable fluidic material into the expandable tubular 
5 member to radially expand another portion of the tubular member. In an 
exemplary embodiment, positioning the expandable tubular member within the 
preexisting structure includes positioning an end of the expandable tubular 
member adjacent to the bottom of the preexisting structure. In an exemplary 
embodiment, positioning the expandable tubular member within the 

1 0 preexisting structure includes positioning an end of the expandable tubular 
member adjacent to a preexisting section of a structural element within the 
preexisting structure. In an exemplary embodiment, injecting a non- 
hardenable fluidic material into the expandable tubular member to radially 
expand at least a portion of the tubtilar member includes injecting a non- 

1 5 hardenable fluidic material into the expandable tubular member to radially 
expand at least a portion of the tubular member until an end portion of the 
tubular member is positioned proximate the bottom of tiie preexisting 
structure. In an exemplary embodiment, the method fiuiJier includes fluidicly 
isolating the second region from a third region within the expandable tubular 

20 member. 

An e^paratus for coupling an expandable tubular member to a 
preexisting structure such as, for example, a weUbore casing, a pipeline, or a 
structural support has also been described that indudes means for positioning 
the expandable tubular member within the preexisting structure, means for 

25 iigecting fluidic materials into the expandable tubular member, means for 
fluidicly isolating a first region firom a second region within the expandable 
tubular member, means for injecting a non-hardenable fluidic material into the 
expandable tubular member to radially e^and at least a portion of the tubular 
member, means for fluidicly coupling the first and second regions, means for 

30 injecting a hardenable fluidic sealing material into the expandable tubular 

member, means for fluidicly decoupling the first and second regions, and means 
for iqjecting a non-hardenable fluidic material into tiie expandable tubular 
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member to radially espand another portion of the tubular member. In an 
exemplary embodiment, the means for positioning the expandable tubular 
mMnber within the preexisting structure includes means for positioning an end 
of tiiie expandable tubular member adjacent to the bottom of the preexisting 
5 structure. In an exemplary embodiment, the means for positioning the 
expandable tubular member within the preexisting structure includes means 
for positioning an end of the expandable tubular member adjacent to a 
preexisting structural element within the preexisting structure. In an 
exemplary embodiment, the means for injecting a non-hardenable fluidic 
10 material into the expandable tubular member to radially expand at least a 
portion of the tubular member includes means for injecting a non-hardenable 
fluidic material into the expandable tubular member to radially expand at least 
a portion of the tubular member until an end portion of the tubular member is 
positioned proximate the bottom of the preexisting structure. In an exemplary 

1 S embodiment, the apparatus ftirther includes means for fluidicly isolatii^ the 
second region from a third region within the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a 
preexisting structure such as, for example, a wellbore casing, a pipeline, or a 
structural support has also been described that includes a first annular support 

20 member defining a first fluid passage and one or more first radial passages 
having pressure sensitive valves fluidicly coupled to the first fluid passage, an 
annular expansion cone coupled to the first annular support member, an 
expandable tubular member movably coupled to the expansion cone, a second 
annular support member defining a second fluid passage coupled to the 

25 expandable tubular member, an annular valve member defining a third fluid 
passage fluidicly coupled to the first and second fluid passages having first and 
second throat passages, defining second and third radial passages fluidicly 
coupled to the third fluid passage, coupled to the second annular support 
member, and movably coupled to the first annular support member, and an 

30 annular sleeve releasably coupled to the first annular support member and 

movably coupled to the annular valve member for controUably fluidicly coupling 
the second and third radial passages. An annular region is defined by the 
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region between the tubular member and the first annular support member, the 
second flTmnlnr support member, the anmilar valve member, and the annular 
sleeve. 

An apparatus for coupling an expandable tubular member to a 
5 preexisting structure such as, for example, a wellbore casing, a pipeline, or a 
structural support has also been described that includes means for radially 
expanding an expandable tubular member, and means for ipjectmg a 
hardenable fluidic sealing material into an annuhis between the expandable 
tubular member and the borehole. In an exemplary embodiment, the means for 

1 0 injecting a hardenable fluidic sealing material into an annulus between the 
expandable tubular member and the borehole includes a sliding sleeve valve. 

A method of operating an apparatus for coupling an expandable tubular 
member to a preexisting structure such as, for example, a wellbore casin g , a 
pipeline, or a structural support has also been described in which the apparatus 

15 includes a first annular support member defining a first fluid passage and one 
or more first radial passages having pressure sensitive valves fluidicty coupled 
to the first fluid passage, an artnnlflr expansion cone coupled to the first 
annular support member, an expandable tubular member movably coupled to 
the e^ansion cone, a second annular support member defining a second fluid 

20 passage coupled to the expandable tubular member, an annular valve member 
HofiniTig a third fluid passage fluididy coupled to the first and second fluid 
passages having top and bottom throat passages, defining second and third 
radial passages fluidicly coupled to the third fluid passage, coupled to the 
second ^rm nlnr support member, and movably coupled to the first annul ar 

25 support member, and an annular sleeve releasably coupled to the first ar mn lar 
support member and movably coupled to the annular valve member for 
controllably fluidicly coupling the second and tiiird radial passages. An mrnular 
region is defined by the region between the tubular member and the first 
nriTmlar support member, the second annular support member, the annular 

30 valve mOTiber, and the annular sleeve. The metiiod includes positioning the 
apparatus within tiie preexisting structure, injecting fluidic materials into the 
first, second and third fluid passages, positioning a bottom plug in the bottom 



-48- 



wo 02/23007 PCT/USOl/28960 

tiiroat passage, displacing the annular sleeve to fluididy couple the second and 
third radial passages, injecting a hardenable fluidic sealing material through the 
first, second, and third fluid passages, and the second and third radial passages, 
displacing the annular sleeve to fluididy decouple the second and third radial 
S passages, and injecting a non-hardenable fluidic material through the first fluid 
passage and the first radial passages and pressure sensitive valves into the 
anuular region to radially expand the expandable tubular member. In an 
esemplaiy embodiment, positioning the apparatus within the preexisting 
structure indudes positioning an end of the expandable tubular member 
10 a^jacentto the bottom of the preexisting structure. In an exemplary 

embodiment, the method further includes positioning a top plug in the top 
throat passage. 

A method of operating an apparatus for coupling an expandable tubular 
member to a preexisting structure such as, for example, a wellbore casing, a 
1 S pipeline, or a structural support has also been described in which the apparatus 
includes a first annular support member defining a first fluid passage and one 
or more first radial passages having pressure sensitive valves fluididy coupled 
to the first fluid passage, an annular expansion cone coupled to the first 
annular support member, an expandable tubular member movably coupled to 
20 the expansion cone, a second annular support member defining a second fluid 
passage coupled to the expandable tubular member, an annular valve member 
defining a third fluid passage fluididy coupled to the first and second fluid 
passages having top and bottom throat passages, defining second and third 
radial passages fluididy coupled to the third fluid passage, coupled to the 
25 second annular support member, and movably coupled to the first annular 
support member, and an annular sleeve releasably coupled to the first arm^ ilfir 
support member and movably coupled to the annular valve member for 
controllably fluididy coupling the second and third radial passages. An mmi^y 
region is defined by the region between the tubular member and tiie first 
30 annular support member, the second annular support member, the ammlar 
valve member, and the annular sleeve. The method includes positioning the 
apparatus within the preexisting structure, injecting fluidic materials into the 
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first, second and third fluid passages, positioning a bottom plug m the bottom 
throat passage, injecting a non-hardenable fluidic material through the first 
fluid passages and the first radial passages and pressure sensitive valves into 
the flTimilflr region to radially expand a portion of the expandable tubular 
5 member, displacing the annular sleeve to fluidicly couple the second and third 
radial passages, injectmg a hardenable fluidic sealing material through the first, 
second, and third fluid passages, and the second and third radial passages, 
displacing the anmilar sleeve to fluidicly decouple the second and third radial 
passages, and injecting a non-hardenable fluidic material through the first fluid 

10 passage and the first radial passages and pressure sensiidve valves into the 
annular region to radially expand another portion of the expandable tubular 
member. In an exemplary embodiment, positioning the apparatus within the 
preexisting structure includes positioning an end of the expandable tubular 
member adjacent to the bottom of the preexisting structure. In an exemplary 

15 embodiment, positioning the apparatus within the preexisting structure 
includes positioning an end of the expandable tubular member adjacent to a 
preexisting section of a structural element casing within the preexisting 
structure. In an exemplary embodiment, injecting a non-hardenable fluidic 
material ioto the first fluid passage and first radial passages and pressure 

20 sensitive valves to radially expand a portion of the expandable tubular member 
includes injecting a non-hardenable fluidic material into the first fluid passage 
and first radial passages and pressure sensitive valves to radially expand the 
expandable tubular member until an end portion of the tubular member is 
positioned proximate the bottom of the preexisting structure. In an exemplary 

25 embodiment, the method further includes positioning a top plug in the top 
throat passage. 

Although this detailed description has shovra and described illustrative 
embodiments of the invention, this description contemplates a wide range of 
modifications, changes, and substitutions. In some instances, one may employ 
30 some features of the present invention without a corresponding use of the other 
features. Accordingly, it is appropriate that readers should construe the 
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appended claims broadly, and in a manner consistent with the scope of the 
invention. 
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Claims 



What is claimed is: 



1 1. A method of forming a wellbore casing within a borehole -within a 

2 subterranean formation, comprising: 

3 positioning an expandable tubular member within the borehole; 

4 injecting fluidic materials into the expandable tubular member; 

5 fluididy isolating a first region from a second region within the 

6 expandable tubular member; 

7 fluididy coupling the first and second regions; 

8 iigecting a hardenable fluidic sealing material mto the expandable 

9 tubular mranber; 

10 fluididy decoupling the first and second regions; and 

1 1 injecting a non-hardenable fluidic material into the expandable tubular 

12 member to radially expand the tubular member. 

1 2. The method of claim 1, wherein positioning the expandable tubular 

2 member within the borehole comprises: 

3 positioning an end of the expandable tubular member adjacent to the 

4 bottom of the borehole. 

1 3. The method of daim 1, fijrther comprising: 

2 fluididy isolating the second region from a third region within the 

3 expandable tubular member. 

1 4. An apparatus for forming a wellbore casing within a borehole within a 

2 subterranean formation, comprising: 

3 means for positioning an e^andable tubular member within the 

4 borehole; 

5 means for ipjecting fluidic materials into the expandable tubular 

6 member; 

7 means for fhiididy isolating a first region firom a second region within 

8 the expandable tubular member; 
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9 means for fluidicly coupling the first and second regions; 

10 means for injecting a hardenable fluidic sealing material into the 

1 1 expandable tubular member; 

12 means for fluidicly decoupling the first and second regions; and 

13 means for injecting a non-hardenable fluidic material into the 

14 e:q)andable tubular member to radially expand the tubular 

15 member. 

1 5. The apparatus of claim 4, wherein the means for positioning the 

2 expandable tubular member within the borehole comprises: 

3 means for positioning an end of the expandable tubular member adjacent 

4 to the bottom of the borehole* 

1 6. The apparatus of claim 4, further comprising: 

2 means for fluidicly isolating the second region from a third region within 

3 the expandable tubular member. 

1 7. A method of forming a wellbore casing within a borehole within a 

2 subterranean formation, comprising: 

3 positioning an expandable tubular member within the borehole; 

4 injecting fluidic materials into the e^andable tubular member; 

5 fluidicly isolating a first region from a second region within the 

6 expandable tubiQar member; 

7 injecting a non-hardenable fluidic material into the expandable tubular 

8 member to radially expand at least a portion of the tubular 

9 member; 

1 0 fluidicly coupling the first and second regions; 

injecting a hardenable fluidic sealing material into the expandable 

tubular member; 
fluidicly decoupling the first and second regions; and 
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14 '''' ""^"^-ecting a non-hardenable fluidic material into the expandable tuDular 

15 member to radially expand another portion of the tubular 

16 member. 

1 8. Themethodofclaim7,whereinpositioningtheexpandabletubular 

2 member within the borehole comprises: 

3 positioning an end of the expandable tubular member adjacent to the 

4 bottom of the borehole. 

19. The method of >-l»^Tn 7, wherein positioning the expandable tubular 

2 member within the borehole comprises: 

3 positionmg an end of the expandable tubular member adjacent to a 

4 preexisting section of weUbore casing within the borehole. 

1 10. The method of claim 7, wherein injecting a non-hardenable fluidic 

2 material into the expandable tubular member to radially expand at least a 

3 portion of the tubular member comprises: 

4 injecting a non-hardenable fluidic material into the e^andable tubular 

5 member to radiaUy expand at least a portion of the tubular 

6 member until an end portion of the tubular member is positioned 

7 proximate the bottom of the borehole. 

1 11. The method of daim 7, fturther comprising: 

2 fluidicly isolating the second region from a third region within the 

3 espandable tubular member. 

1 12. An apparatus for forming a wellbore casing within a borehole within a 

2 subterranean formation, comprising: 

3 means for positioning an expandable tubular member within the 

4 borehole; 

5 means for injecting fluidic materials into the expandable tubular 
5 member; 
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7 means for fluidicly isolating a first region from a second region within 

8 the expandable tubular member; 

9 means for injecting a non-hardenable fluidic material into the 

10 expandable tubular member to radially expand at least a portion of 

1 1 the tubular member; 

12 means for fluidicly coupling the first and second regions; 

13 means for injecting a hardenable fluidic sealing material into the 

14 expandable tubular member; 

15 means for fluidicly decoupling the first and second regions; and 

16 means for injecting a non-hardenable fluidic material into the 

17 expandable tubular member to radially expand another portion of 

1 8 the tubular member. 

1 13. The apparatus of claim 12, wherein means for positioning the expandable 

2 tubidar member within the borehole comprises: 

3 . means for positioning an end of the expandable tubular member adjacent 

4 to the bottom of the borehole. 

1 14. The apparatus of claim 12, wherein means for positioning the expandable 

2 tubular member within the borehole comprises: 

3 means for positioning an end of the expandable tubular member adjacent 

4 to a preexisting section of wellbore casing within the borehole. 

1 15. The apparatus of claim 12, wherein means for injecting a non-hardenable 

2 fluidic material into the expandable tubular member to radially expand at least 

3 a portion of the tubular member comprises: 

4 means for injecting a non-hardenable fluidic material into the 

5 expandable tubular member to radially expand at least a portion of 

6 the tubular member until an end portion of the tubular member is 

7 positionedproximate the bottom of the borehole. 

1 16. The apparatus of claim 12, further comprising: 
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2 ^" ''^^^'^Ljib for fluidicly isolating the second region from a third region within 

3 the expandable tiibidar member. 
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1 17. An apparatus for forming a wellbore casing within a borehole within a 

2 subterranean formation, comprising: 

3 a first ^-nr^ji^siT support member defining a first fluid passage and one or 

4 more first radial passages having pressure sensitive valves fluidicly 

5 coupled to the first fltdd passage; 

6 an annular expansion cone coupled to the first annular support member; 

7 an expandable tubular member movably coupled to the expansion cone; 

8 a second arir mlflr support member defining a second fluid passage 

9 coupled to the e^andable tubular member; 

10 an annular valve member defining a third fluid passage fluidicly coupled 

11 to the first and secoud fluid passages having first and second 

12 throat passages, defining second and third radial passages fluidicly 

13 coupled to the third fluid passage, coupled to the second annular 

14 support member, and movably coupled to the first annular support 

15 member; and 

16 an annular sleeve releasably coupled to the first annular support member 

17 and movably coupled to the annular valve member for controUably 

18 fluidicly coupling the second and third radial passages; and 

19 wherein an finrmlar region is defined by the region between the tubular 

20 member and the first annular support member, the second 

21 annular support member, the annular valve member, and the 

22 annular sleeve. 

1 18. An apparatus for forming a wellbore casing in a borehole in a 

2 subterranean formation, comprising: 

3 means for radially expanding an expandable tubular member; and 

4 means for injecting a hardenable fluidic sealing material into an annulus 

5 between the expandable tubular member and the borehole. 



1 19. The apparatus of claim 18, wherein the means for injecting a hardenable 

2 fluidic sealing material into an annulus between the expandable tubular 

3 member and the borehole, comprises: 
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4 a sliding sleeve valve. 



1 



12 
13 
14 



20. AmethodofoperatinganapparatusforformingaweUborecasingwithm 

2 a borehole within a subterranean formation, the apparalnis comprising: 

3 a first anniilar support member definmg a first fluid passage and one or 

4 more first radial passages having pressure sensitive valves fluididy 

5 coupled to the first fhiid passage; 

6 an annular expansion cone coupled to the first annular support member; 

7 an expandable tubular member movably coupled to the expansion cone; 

8 a second annular support member defining a second fluid passage 

9 coupled to the expandable tubular member; 

1 0 an annular valve member defining a third fluid passage fluididy coupled 

11 to the first and second fluid passages having top and bottom 
throat passages, defining second and third radial passages fluididy 
coupled to the third fluid passage, coupled to the second annular 
support member, and movably coupled to the first annular support 

15 member; and 

16 an annular sleeve releasably coupled to the first annular support member 
and movably coupled to the annular valve member for controllably 
fluididy coupling the second and third radial passages; and 

19 wherem an annular region is defined by the region between the tubular 

20 member and the first annular support member, tiie second 

21 annular support member, the annular valve member, and the 

22 annular sleeve; 

23 the method comprising: 

24 positioning the apparatus within the borehole; 

25 injedang fluidic materials into the first, second and third fluid 
25 passs^s; 

27 positioning a bottom plug in the bottom throat passage; 

2g displacmg the annular sleeve to fluididy couple the second and 

29 third radial passages; 



17 
18 
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30 injecting a hardenable fluidic sealing material through the first, 

3 1 second, and third fluid passages, and the second and ihird 

32 radial passages; 

33 displacing the annular sleeve to fluidicly decouple the second and 

34 third radial passages; and 

35 injecting a non-hardenable fluidic material through the first fluid 

36 passage and the first radial passages and pressure sensitive 

37 valves iato the annular region to radially expand the 

38 expandable tubular member. 

1 21. The method of claim 20, wherein positioning the apparatus within the 

2 borehole comprises: 

3 positioning an end of the expandable tubular member adjacent to the 

4 bottom of the borehole. 

1 22. The method of claim 20, further comprising: 

2 positioning a top plug in the top throat passage. 

1 23. A method of operating an apparatus for forming a wellbore casing within 

2 a borehole within a subterranean formation, the apparatus comprising: 

3 a first annular support member defining a first fluid passage and one or 

4 more first radial passages having pressure sensitive valves fluidicly 

5 coupled to ihe first fluid passage; 

6 an annular expansion cone coupled to the first annular support member; 

7 an expandable tubular member movably coupled to the e^ansion cone; 

8 a second annular support member defining a second fluid passage 

9 coupled to the ^andable tubular member; 

10 an annular valve member defining a third fluid passage fluidicly coupled 

11 to the first and second fluid passages having top and bottom 

12 throat passages, defining second and third radial passages fluidicly 

13 coupled to the third fluid passage, coupled to the second annular 
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14 support member, and movably coupled to the first aTi nn lar support 

15 member; and 

16 an flTirmlflr sleeve releasably coupled to the first annular support member 

17 and movably coupled to the annular valve member for controllably 

1 8 fluidicly coupling the second and third radial passages; and 

19 wherein an gmmilar region is defined by the region between the tubular 

20 member and the first ariTmlar support member, the second 

21 flnnnlar support member, the annular valve member, and the 

22 annular sleeve; 

23 the method comprising: 

24 positioning the apparatus within the box ehole; 

25 injecting fluidic materials into the first, second and third fluid 

26 passages; 

27 positioning a bottom plug in the bottom throat passage; 

28 injecting a non-hardenable fluidic material through the first fluid 

29 passages and the first radial passages and pressure sensitive 

30 valves into the flrimil^r region to radially expand a portion 

31 of the expandable tubular member; 

32 displacing the yiTiTinlar sleeve to fluidicly couple the second and 

33 third radial passages; 

34 injecting a hardenable fluidic sealing material through the first, 

35 second, and third fluid passages, and the second and third 

36 radial passages; 

37 displacing the annular sleeve to fluidicly decouple the second and 

38 third radial passages; and 

39 injecting a non-hardenable fluidic material through the first fluid 

40 passage and the first radial passages and pressure sensitive 

41 valves into the annular region to radially expand another 

42 portion of the e^andable tubular member. 

1 24. The method of claim 23, wherein positioning the apparatus within the 



2 borehole comprises: 
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3 positioning an end of the expandable tubular member adjacent to the 

4 bottom of the borehole. 

1 25. The method of claim 23, wherein positioning the apparatus witiiin the 

2 borehole comprises: 

3 positioning an end of the expandable tubular member adjacent to a 

4 preexistmg section of wellbore casing within the borehole. 



1 26. The method of claim 23, wherein injecting a non-hardenable fluidic 

2 material into the first fluid passage and first radial passages and pressure 

3 sensitive valves to radially expand a portion of the expandable tubular member 

4 comprises: 



5 injecting a non-hardenable fluidic material into the first fluid passage 

6 and first radial passages and pressure sensitive valves to radially 

7 expand the expandable tubular member until an end portion of 

8 the tubular member is positioned proximate the bottom of the 

9 borehole. 

1 27. The method of claim 23, further comprising: 

2 positioning a top plug in the top throat passage. 

1 28. A method of coupling an expandable tubular member to a preexisting 

2 structure, comprising: 

3 positioning the e^andable tubular member witiiin the preexisting 

4 structure; 

5 injecting fluidic materials into the expandable tubular member; 

6 fluidicly isolating a first region from a second region within the 

7 espandable tubular member; 

8 fluidicly coupling the first and second regions; 

9 injecting a hardenable fluidic sealing material into the expandable 

1 0 tubular member; 

1 1 fluidicly decoupling the first and second regions; and 
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12 ^" "^"^ecting a non-hardenable fluidic material into the expandable tubular 

13 member to radially expand the tubular member. 

1 29. The method of claim 28, wherein positioning the expandable tubular 

2 member within the preexisting structure comprises: 

3 positioning an end of the expandable tubular member adjacent to the 

4 bottom of tiie preexisting stnicture. 

1 30. The method of claim 28, further comprising: 

2 fluididy isolating the second region from a third region within the 

3 expandable tubular member. 

1 31. An apparatus for coupling an ej?)andable tubular member to a 

2 preexisting structure, comprising: 

3 means for positioning the expandable tubular member within the 

4 preexisting structure; 

5 means for injecting fluidic materials into the expandable tubular 

6 member; 

7 means for fluidicly isolating a first region from a second region withm 

8 the expandable tubular member; 

9 means for fluidicly coupling the first and second regions; 

10 means for injecting a hardenable fluidic sealing material into the 

1 1 expandable tubular member; 

12 means for fluidicly decoupling the first and second regions; and 

13 means for injecting a non-hardenable fluidic material into the 

14 expandable tubular member to radially expand the tubular 

15 member. 

1 32. The apparatus ofclaim 31, wherein the means for positioning the 

2 expandable tubular member within the preexisting structure comprises: 

3 means for positioning an end of the expandable tubular member adjacent 

4 to the bottom of tiie preexisting structure. 
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1 33. The apparatus of claim 31, fiirther comprising: 

2 means for fluidicly isolating the second region from a third region within 

3 the expandable tubular member. 

1 34. A method of coupling an ezpaudable tubular member to a preexisting 

2 ' structure, comprising: 

3 positioning the expandable tubular member within the preexisting 

4 structure; 

5 injecting fluidic materials into the expandable tubular member; 

6 fluidicly isolating a first region from a second region within the 

7 expandable tubular member; 

8 injecting a non-hardenable fluidic material into the expandable tubular 

9 member to radially expand at least a portion of the tubular 

10 member; 

1 1 fluidicly coupling the first and second regions; 

12 injecting a hardenable fluidic sealing material iato the expandable 

13 tubular member; 

14 fluidicly decoupling the first and second regions; and 

15 injecting a non-hardenable fluidic material into the expandable tubular 

1 6 member to radially expand another portion of the tubular 

17 member. 

1 35. The method of claim 34, wherein positioning the expandable tubular 

2 member within the preexisting structure comprises: 

3 positioning an end of the expandable tubular member adjacent to the 

4 bottom of the preexisting structure. 



1 36. The method of claim 34, wherein positioning the expandable tubular 

2 member within the preexisting structure comprisei^: 
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3 positioning an end of the expandable tubular member adjacent to a 

4 preexisting tubular stractural element within the preexisting 

5 structure. 

1 37. The method of daim 34, wherein injecting a non-bardenablefluidic 

2 material into the expandable tubular member to radially expand at least a 

3 portion of the tubular member comprises: 

4 injecting a non-hardenable fluidic material into the expandable tubular 

5 member to radially expand at least a portion of the tubular 

6 member until an end portion of the tubular member is positioned 

7 proximate the bottom of the preexisting structure. 

1 38. The method of claim 34, further comprising: 

2 fluidicfy isolating the second region from a third region within the 

3 expandable tubular member. 

1 39. An apparatus for coupling an expandable tubular member to a 

2 preexisting structure, comprising: 

3 means for positioning the expandable tubular member within the 

4 preexisting structure; 

5 means for injectmg fluidic materials into the expandable tubular 
5 member; 

7 means for flmdidy isolating a first region from a second region within 

g the expandable tubular member; 

9 means for injecting a non-hardenable fluidic material into the 

JO e^andable tubular member to radially expand at least a portion of 

11 the tubular member; 

12 means for fluididy coupling tiae first and second regions; 

13 means for injecting a hardenable fluidic sealing material into the 

14 expandable tubular member; 

15 means for fluidicly decoupling the first and second regions; and 
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16 means for injecting a non-hardenable fluidic material into the 

17 expandable tubular member to radially expand another portion of 

1 8 the tubular member. 

1 40. The apparatus of claim 39, wherein means for positioning the es^andable 

2 tubular member within the preexisting structure comprises: 

3 means for positioning an end of the expandable tubular member adjacent 

4 to the bottom of the preexisting structure. 

1 41. The apparatus of claim 39, wherein means for positioning the expandable 

2 tubular member within the preexisting structure comprises: 

3 means for positioning an end of the expandable tubular member adjacent 

4 to a preexisting structural element within the preexisting 

5 structure. 

1 42. The apparatus of claim 39, wherein means for injecting a non-hardenable 

2 fluidic material into the expandable tubidar member to radially e:^and at least 

3 a portion of the tubular member comprises: 

4 means for injecting a non-hardenable fluidic material into the 

5 espandable tubular member to radially expand at least a portion of 

6 the tubular member until an end portion of the tubular member is 

7 positioned proximate the bottom of the preexisting structure. 

1 43. The apparatus of claim 39, ftuther comprising: 

2 means for fluidicly isolating the second region from a third region within 

3 the expandable tubular member. 
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1 44. An apparatus for coupling an expandable tabular member to a 

2 preexisting structure, comprising: 

3 a first annular support member defining a fbrst fluid passage and one or 

4 more first radial passages having pressure sensitive valves fluididy 

5 coupled to the first fluid passage; 

6 an annular expansion cone coupled to the first annular support member; 

7 an expandable tubular member movably coupled to the expansion cone; 

8 a second annular support member definmg a second fluid passage 

9 coupled to the expandable tubular member; 

10 an annular valve member defining a third fluid passage fluidicly coupled 

11 to the first and second fluid passages having first and second 

12 throat passages, defining second and third radial passages fluididy 

13 coupled to the third fluid passage, coupled to the second annular 

14 support member, and movably coupled to the first annular support 

15 member; and 

16 an annular sleeve releasably coupled to the first annular support member 

17 and movably coupled to the annular valve member for controllably 
1 g fluididy coupling the second and third radial passages; and 

19 wherein an annular region is defined by the region between the tubular 

20 member and the first annular support member, the second 

21 annular support member, the annular valve member, and the 

22 annular sleeve. 

1 45. An apparatus for coupling an expandable tubular member to a 

2 preexisting structure, comprising: 

3 means for radiaUy expanding an espandable tubular member; and 

4 means for iiyecting a hardenablefluidic sealing material mto an annulus 

5 between the expandable tubular member and the borehole. 

1 46. The apparatus of claim 45, wherein the means for injecting a hardenable 

2 fluidic sealing material into an annulus between the expandable tubular 

3 member and the borehole, comprises: 
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4 a sliding sleeve valve. 

1 47. A method of operating an apparatus for coupling an expandable tubular 

2 member to a preexisting structure, the apparatus comprising: 

3 a first ppi iiilflr support member defining a first fluid passage and one or 

4 more first radial passages having pressure sensitive valves fluidicly 

5 coupled to the first fluid passage; 

6 an flTin nlar expansion cone coupled to the first anmilar support member; 

7 an e:q)andable tubular member movably coupled to the expansion cone; 

8 a second annular support member defining a second fluid passage 

9 coupled to the expandable tubular member; 

10 an annular valve member defining a third fluid passage fluidicly coupled 

11 to the first and second fluid passages having top and bottom 

12 throat passages, defining second and tiiird radial passages fluididy 

13 coupled to the third fluid passage, coupled to the second anTinlar 

14 support member, and movably coupled to the first aTmiilar support 

15 member; and 

16 an annular sleeve releasably coupled to the first annular support member 

17 and movably coupled to the annular valve member for controUably 

18 fluidicly coupling the second and third radial passages; and 

19 wherein an annular region is defined by the region between the tubular 

20 member and the first annular support member, the second 

21 annular support member, the annular valve member, and the 

22 annular sleeve; 

23 the method comprising: 

24 positiomng the apparatus within the preexisting structure; 

25 injecting fluidic materials into the first, second and third fluid 

26 passages; 

27 positioning a bottom plug in the bottom throat p£ussage; 

28 displacing the annular sleeve to fluidicly couple the second and 

29 third radial passages; 
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30 injectiTfg ^ hflrHftTiflhle fliiidie sealing material through the first, 

31 second, and third fluid passages, and the second and third 

32 radial passages; 

33 displacing the annular sleeve to fluidLdy decouple the second and 

34 third radial passages; and 

35 injecting a non-hardenable fluidic material through the first fluid 
35 passage and the first radial passages and pressure sensitive 

37 valves into the annular region to radially expand the 

3g expandable tuhular member. 

1 48. The method ofclaim 47, wherein positioning the apparatus within the 

2 preexisting structure comprises: 

3 positioning an end of the expandable tubular member adjacent to the 

4 bottom of the preexisting structure. 

1 49, The method of claim 47, farther comprising: 

2 positioning a top plug in the top throat passage. 

1 50. A method of operating an apparatus for coupling an expandable tubular 

2 member to a preexisting structure, the apparatus comprising: 

3 a first annular support member defining a first fluid passage and one or 

4 more first radial passages having pressure sensitive valves fluididy 

5 coupled to the first fluid passage; 

5 an flT^rmlflr expansion cone coupled to the first annular support member; 

7 an e3q)andable tubular member movably coupled to the expansion cone; 

S a second annular support member defining a second fluid passage 

9 coupled to the expandable tubular member; 

10 an annular valve member defining a third fluid passage fluididy coupled 

11 to the first and second fluid passages having top and bottom 

12 throat passages, defining second and third radial passages fluididy 

13 coupled to the third fluid passage, coupled to the second a n n u la r 
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14 support member, and movably coupled to the furst annular support 

15 member; and 

16 an annular sleeve releasably coupled to the first annular support member 

1 7 and movably coupled to the annular valve member for controllably 

18 fluidicly couplmg the second and third radial passages; and 

19 wherein an annular region is defined by the region between the tubular 

20 member and the first annular support member, the second 

21 annular support member, the annular valve member, and the 

22 annular sleeve; 

23 the method comprising: 

24 positioning the apparatus within i^e preexisting structure; 

25 injecting fluidic materials into the first, second and third fluid 

26 passages; 

27 positioning a bottom plug in the bottom throat passage; 

28 injecting a non-hardenable fluidic material through the first fluid 

29 passages and the first radial passages and pressure sensitive 

30 valves into the annular region to radially expand a portion 

31 of the expandable tubular member; 

32 displacing the annular sleeve to fluidicly couple the second and 

33 third radial passages; 

34 injecting a hardenable fluidic sealing material through the first, 

35 second, and third fluid passages, and the second and third 

36 radial passages; 

37 displacing the annular sleeve to fluidicly decouple the second and 

38 third radial passages; and 

39 injecting a non-hardenable fluidic material through the first fluid 

40 p£issage and the first radial passages and pressure sensitive 

41 valves into the annular region to radially expand another 

42 portion of the e^andable tubular member. 



1 51. The method of claim 50, wherein positioning the apparatus within the 

2 preexisting structure comprises: 
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3 positiordng an end of the expandable tubular member adjacent to the 

4 bottom of the preexisting structure. 

1 52. The method of daim 50, wherem positioning the apparatus within the 

2 preexisting structure comprises: 

3 positioning an end of the expandable tubular member adjacent to a 

4 preexisting section of a stractural element within the preexisting 

5 structure. 

1 53. The method of claun 50, wherein injecting a non-hardenable fliudic 

2 material into the first fluid passage and first radial passages and pressure 

3 sensitive valves to radially expand a portion of the expandable tubular member 

4 comprises: ' 

5 injecting a non-hardenable fluidic material into the first fluid passage 

6 and first radial passages and pressure sensitive valves to radially 

7 expand the e:q)andable tubular member \mtil an end portion of 

8 the tubular member is positioned proximate the bottom of tiie 

9 preexisting structure. 

1 54. The method of claim 50, further comprising: 

2 positioning a top plug in the top throat passage. 
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sucb an extent ^ no n^aningful inteioaticsffil search can be carried oat, qiedfically: 



3. QaimNos.; 

because tfaey are dq>endent claims and are not drafted in accordance yn&i fee second and Hbkd sentences of Rule 

6.4(a). 



Boxn Observations where nni^ of invention is lacking (Continuation of Item 2 of first sheet) 



This Inteniational SeardA^gAnflioriy founds 
Fiease See Coatimiation Sheet 



L 1^ As aU required additional search fees were timdy paid by die iq>pUcant,dii^ 
searchable claims. 

2. [3 As aUseardiabledaims could be seardiedvithout effort jusdfyu^ 
payment of any addltianal fee. 

3. I I As only some of the required additional search fees were timely paid by the applicant* dais international search 

rqxxt covers only diose claims for vMch fees were paid* q^edficaUy claims Nos.: 



4. 13 No required addidonal search fees were timely paid by the qyplicant. Consequently, diis international search report 
is restricted to the hiventioa first ineotoied hi die daims; it is covered hy claims Nos^ 

RemariconPMest Iheaddhionalsearchfees were accompanied hy die applicant's protest 

I I No protest accQOopai^ the payment of adffidonal search fees. 
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BOX n. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING 

Tins appUcatkm amtains ihc 

cQDc^UDderPCTRnleia.l. In order far all inventions to be femninfid. the apprt^riat^ addhinnai mmmafr^^^ nmpf }^ pi ^^ t. 

Groiq> I, clai m(s) 1- 17, 2(M4 and 47^54, drawn to dflier a mefliod or appaiatns far fiwining a weflbore casing wiflim a boidiole wfafain a 
srtrterianean fiMinalion or a niefliod or 

GiDiipn,cIahn(s)18, 19, 45 and 46, dram man apparatus for fonning a wellbore 
apparatus for ooopling an expandable tubular member to a pre-existing stmcmre. 

Tbe invaitions listed as Groiqis I and n do not relate to a fihigle gen 

Rtile 13^, they lack die same or conespontfing q)ed^ 

claims Groiq> I is die arrangcmait inclndii^ val^ 

^panded and cemated Tlic special technical feature of d^ 

for e^anding a tubular monbCT and a means for hdecdi^ a hardenaUe fi^ 

tubular member and die wellbore. * 
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